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Design  and 
Construction  of 
Navy  Concrete 
Oil  Barges 

Boats  built  at  Huftson  River 
yard  have  oil  holds  protected  by 
air  conipiartments  and  also  may 
carry  deck  loads.  Launching 
ways  are  concrete  platforms 
carrying  timber  stringers. 

By  R  M  BURKH ALTER 


How 

One  Contractor 
Went  About 
a  Housing  Job 

Building  450  small  dwellings  for 
shipyard  workers  in  limited  time 
required  organization  of  forces 
and  planning  of  operations  in 
different  manner  than  for  usual 
large  contract  job 

By  JOSEPH  MELTZER 


Louisville  Bridge  Span  of  Record  Length  Being  Erected  by  Gantry  Traveler  145  Feet  High 
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The  Paving  that's  Saving^" 


In  Findlay  Ohio,  on  A I  uin 
Street,  where  traffic  is  hea\y, 
Kreolite  Fuji  \V(M»d  lllocks  are 
used.  I'he  lu;;s  on  these  blocks 
protect  against  an_\  possible  de¬ 
structive  .Apansion. 

Sunshine,  ram,  snow  and  ice  will 
alternately  cimtr.act  and  expand 
this  street.  .At  the  same  time  the 
Inns  on  the  hl(K'ks  will  eliminate 
side  push  and  preserve  a  smooth, 
even  pavement  surface. 

The  Jennisoii'Wright  Co. 

»  2479  Broadway.  Toledo,  Ohio  ^ 
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Government  Tax  on  Information 

ON  AND  after  July  1  it  will  be  necessary  to  charge 
subscribers  of  Engineering  News-Record  living 
west  of  the  Mississippi  River  an  extra  $1  per  year  to 
cover  partially  the  increased  cost  of  postage. 

Zone  rates  of  postage,  adopted  as  a  war  measure, 
became  effective  on  magazines  July  1,  1918,  thus 
reestablishing  a  system  abolished ‘as  obsolete  in  1863. 
The  zone  rates,  however,  are  to  persist  after  the  war, 
and  are  to  increase  in  four  successive  steps,  reaching 
their  maximum  July  1,  1921.  The  publishers  had  hoped 
that  the  law  would  be  repealed,  and  for  that  reason 
bore  the  burden  themselves  for  the  first  year.  On  the 
first  of  next  July,  however,  when  the  second  increment 
becomes  effective,  it  will  be  necessary  to  add  a  postage 
charge  for  zones  farthest  from  the  pKjint  of  publication. 

The  postage  on  a  copy  of  Engineering  News-Record 
under  the  old  law  was  about  72c.  a  year  to  any  point 
in  the  country.  In  the  year  beginning  July  1,  1919,  it 
will  be  $2.38,  $2.90  and  $3.16,  respectively,  in  the  sixth, 
seventh  and  eighth  zones,  in  which  the  states  west  of 
the  Mississippi  lie.  When  the  zone  rates  are  fully 
effective  these  rates  will  become  $3.94,  $4.98  and  $5.50, 
respectively,  so  that  further  increases  in  subscription 
price  to  cover  added  postage  seem  inevitable. 

In  studying  the  law,  when  first  passed,  it  was  pro* 
posed  to  add  a  postage  charge  in  each  zone,  but  the 
clerical  difficulties  introduced  were  so  great  that  it  was 
found  necessary  to  lay  a  flat  increase  on  the  greater 
distances.  The  added  amount  for  postage  decided  on 
for  the  sixth  zone  was  adopted  also  for  the  seventh 
and  eighth  zones,  thus  covering  all  the  territory  west  of 
the  Mississippi. 

Therefore,  with  all  subscriptions,  new  and  renewals, 
sent  in  on  and  after  July  1  from  points  west  of  the 
Mississippi  River  an  extra  $1  should  be  added  for  zone 
postage. 

The  publishers  greatly  regret  the  necessity  for  taking 
this  step.  It  has  been  forced  upon  them  by  legisla¬ 
tion  which  places  information  in  the  same  class  as 
merchandise  and  penalizes  the  educational  efforts  of 
those  who  live  in  the  most  distant  parts  of  the  country. 
Progress  in  postal  matters  has  always  been  marked  by  a 
change  from  the  zone  system  to  a  flat  basis;  throughout 
the  world  the  theory  is  accepted  that  there  should  not 
be  a  distance  tax  on  education  and  enlightenment. 
Under  that  theory  a  5c.  stamp  carries  a  letter  to  Guate¬ 
mala,  to  South  Africa  or  to  Japan. 

We  have  no  doubt  that  when  the  restrictive  and 
sectionalizing  character  of  this  legislation  becomes 
apparent  the  people  will  demand  its  repeal. 

THE  PUBLISHERS. 


Septic  Tank  Patent  Settlement  in  Sight 

The  proposed  settlement  of  the  Cameron  septic  tank 
patent  litigation,  noted  on  p.  1084,  promises  to 
bring  to  an  end  a  long  and  stubborn  contest  in  which 
many  engineers  and  municipalities  have  cooperated  to 
resist  what  they  believe  to  have  been  invalid  claims. 
The  sum  to  be  paid,  in  which  any  alleged  infringer 
may  join  and  thus  be  freed  from  possible  litigation,  is 
so  small  as  to  seem  like  a  virtual  confession  of  either 
the  weakness  of  the  case  or  else  of  exhausted  re¬ 
sources  on  the  part  of  the  claimant.  Nevertheless,  the 
remarkable  league  of  states,  cities,  companies  and  in¬ 
dividual  engineers  who  have  stood  united  in  the  long 
fight  is  presumably  wise  to  accept  the  compromise,  on 
the  ground  that  the  expen.se  will  be  trifling  and  the 
freedom  from  further  annoyance  worth  while.  Those 
interested  in  jofnt  civic  and  private  action  to  defend 
patent  claims  will  be  repaid  for  obtaining  the  printed 
information  summarizing  this  settlement  agreement. 

Exhibit  Promoted  by  Engineers 

WHILE  we  have  been  talking  about  the  need  for 
fuller  realization  by  engineers  of  their  local  civic 
responsibilities,  an  example  has  been  set  which  deserves 
hearty  commendation.  We  refer  to  the  industrial  ex¬ 
hibition  recently  held  in  the  23rd  Regiment  Armory  in 
Brooklyn,  N.  Y.,  under  the  auspices  of  the  Brooklyn 
Engineers’  Club.  Beginning  with  a  few  loans  shown 
at  the  club  house,  the  exhibition  reached  such  a  size 
that  only  the  largest  armory  in  Brooklyn  could  house  it. 
The  main  object  sought  by  the  club  was  to  place  the 
industrial  importance  of  the  Borough  of  Brooklyn  before 
its  citizens  in  a  clear  light,  with  a  view  to  creating  and 
maintaining  an  active  public  interest  and  a  pride  in 
Brooklyn’s  manufacturing  progress.  The  club  long  ago 
realized  that  engineers  should  take  a  larger  part  in  civic 
matters  and  that  a  great  power  for  good  can  be  secured 
from  the  cooperation  of  responsible  engineering  bodies, 
manufacturers  and  business  men  in  bringing  about  civic 
improvements.  An  engineering  society  which  shows  so 
keen  an  appreciation  of  the  responsibility  of  the  engi¬ 
neer  in  the  present  age  of  industrialism  as  did  the 
Brooklyn  Engineers’  Club  in  this  case  should  be  con¬ 
gratulated  and  emulated. 

Organization  in  Lumber  Camps 

WHEN  the  Spruce  Production  Division  was  or¬ 
ganized,  and  sought  to  secure  a  greater  rate  of 
production  in  the  Northwest  woods,  the  first  obstacle 
was  the  labor  problem.  Labor  was  in  a  sullen,  ugly 
mood  throughout  the  Northwest  camps.  Efficiency  was 
way  below  par,  and  there  were  dissatisfaction  and 
grievance  on  the  part  of  employer  and  employee.  How 
General  Disque  brought  employer  and  employee  to¬ 
gether  (MI  the  common  ground  of  loyalty  is  one  of  the 
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important  chapters  of  war-time  pitHiuctioa.  It  has  a 
HiKnitU'aiice  now  in  the  fact  that  the  Ixtyal  I^Rion  of 
I.<»irtrerH  and  Lumt)ermen,  the  ortranization  110,000 
stronK  which  ki^w  out  of  (leneral  Disque’s  plan,  has 
elected  to  continue  |»ermanently.  In  other  words,  the 
benefits  of  a  common  or  joint  council  as  the  ruling  body 
in  the  jrr»‘at  industry  wer«*  so  patent  to  all  that  the 
workers  theniselves  voted  t»)  continue  the  organization 
even  after  the  pressure  of  war-time  lUHiessity  had  been 
n'movwl.  There  is  excellent  example  for  other  in¬ 
dustries,  and  ftK)d  f»»r  thought  for  both  employer  and 
employee,  in  the  operating  plan  of  the  Loyal  Legion  of 
l^>Kgerfl  and  Lumbermen. 

Wanted — A  Cheap,  Acceptable  Houae 

FpNCINKKRS  have  not  had  much  to  do  with  building 
dwelling  houses.  The  single  house  is  .so  obviously 
the  architect’s  field  that  when  the  numl>er  is  multiplie<l, 
and  whole  villages  are  built  at  once,  it  is  the  architect 
who  dominates  the  design  and  construction  of  the 
house.s  themselves  and  leaves  to  the  engineer  the  public 
utilities  alone.  Such  was  the  case  with  the  (Jovernment 
housing  program  carried  out  during  the  war.  In  con- 
.se<|uence,  we  find  that  practically  nothing  valuable  was 
developed  by  this  forced  work,  in  the  w’ay  of  novel  or 
wonomical  hou.se  design.  The  engineer  is  accustomed 
to  multiple  production,  to  the  reiluction  of  pieces  and 
effort  by  the  repetition  of  the  unit.  The  architect,  on 
the  other  hand,  is  concerned  with  the  general  effei't,  and 
loncentrates  on  the  perfection  of  the  unit  itself.  Much 
was  saved  in  the  Government  housing  by  the  develop¬ 
ment  of  contracting  methoila  such  as  are  outlined  by 
Mr.  Meltzer  on  another  page,  but  the  impre.ssion  cannot 
lie  avoids!  that  .some  cheai)er,  and  equally  pleasing, 
form  of  multiple  housing  could  have  been  developetl  than 
the  succession  of  suburban  villas  which  look  .so  delightful 
in  the  architect’s  perspei'tive  but  which  lend  themselves 
so  little  to.  economies  of  prtwluction.  War  emergencies 
have  passed,  but  the  housing  shortage  is  wor.se  than 
ever.  Engineers  cannot  e.scape  their  duty  of  entering 
this  field.  Can  they  not  impress  their  ideas  on  the 
design  of  the  house  itself,  so  that  there  may  result 
that  only  solution  of  the  present  deadlock  between  high 
prices  and  necessity  for  shelter — reiluced  unit  costa 
due  to  efficient  design  as  well  as  efficient  management 
of  con.struction  ? 

.America’a  I^egacy 

N  THE  concluding  sentence  of  his  address  before 
the  National  Machine  Tool  Manufacturers’  A.saocia- 
tion,  Charles  F.  Umg,  president  of  the  Lakewoo<l 
Engineering  Co.,  expressed  the  thought  that,  whereas 
(Greece  had  given  us  art  and  Rome  law  and  organization, 
America  would  give  to  the  ages  a  solution  of  the 
problem  of  the  "proper  distribution  of  wealth  and 
happiness  and  education  among  the  masses.’’  Certainly, 
there  is  warrant  for  thinking  at  the  present  time  that 
America  will  make  real  progress  in  these  directions. 
Back  of  Mr.  Lang’s  thought,  however,  is  something  very 
much  larger  than  he  had  room  to  develop  in  that  sen¬ 
tence.  There  is  something  spiritual,  and  in  that  lies 
all  the  hope  for  America’s  thinkers  and  America’s  indus¬ 
trial  leaders  doing  their  utmost  to  reach  a  real  solution 
of  the  industrial  problem.  Mere  .spreading  of  wealth 
will  not  of  itself  bring  a  social  order  of  which  we 
would  be  proud.  A  better  spreading  of  the  world’s 
goods  would  l)e  but  the  means  to  a  geater  end.  The 
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lullest  spiritual  developnjent  of  the  individual  will  tome 
when  a  qualitative  standard  again  becomes  the  ohjeit 
of  human  endeavor,  replacing  the  quantitative  stai  ilanj 
which  has  deba.Hed  our  industrial  age.  That  thou/ht  i.t 
inherent  in  Mr.  I.4tng’H  expression  when  he  speaks  of 
happiness  and  education,  for  happiness  does  not  eon- 
sist  in  the  enjoyment  of  purely  material  things,  nor  can 
education  be  worthy  of  the  name  if  it  bo  nothing  more 
than  a  surface  polish,  leaving  l>elow  an  undeveloped  .soul 
and  a  weak  character.  The  thought  expanded,  as  it 
lay  in  Mr.  I^ang’s  mind,  is  indeed  an  idea  worthy  of  a 
great  people.  It  will  come  only  through  sacrifice  by 
those  who  control  and  direct  our  destinies,  and  through 
an  awakening  of  the  nation  as  a  whole  to  a  realization 
of  how  our  indu.Htrial  structure  ramifies  through  and 
vitally  affects  the  life  of  every  individual. 


Human'  Side  of  Labor  and  the  En^inetT 
Must  He  HecoKnized 

ONSIDERATION  of  the  laborer  in  his  human  and 
personal  relations  rather  than  as  merely  an 
impersonal  physical  machine  is  becoming  increa-singly 
nwessary.  That  this  is  being  recognized  by  enginw‘rs 
who  have  to  handle  labor  was  shown  by  opinions  voicwl 
at  the  recent  meeting  of  the  American  Railway 
Engineering  As.s<K’iation,  as  noted  in  Etn/ineehni; 
Sewa-Record  of  Apr.  10,  1919,  p,  (598,  the  subject  corning 
up  in  a  discussion  of  plans  for  camp  buildings  and 
boarding  cars,  as  submitted  by  the  committee  on 
economics  of  railway  labor. 

Much  of  the  attention  to  the  physical  welfare  of 
laborers  has  be«m  based  upon  improving  the  human 
machine  as  an  as.set  of  the  employer,  and  has  been  con¬ 
fined  largely  to  housing  and  feeding.  But  there  is  a 
growing  recognition  of  the  fact  that  the  employer  or 
superior  must  be  willing  to  consider  the  worker  as  an 
individual  and  to  assist  his  development  in  his  own 
the  laborer’s — personal  interest.  In  doing  this  he  will 
help  to  make  the  men  better  citizens,  besides  cultivating 
a  spirit  of  loyalty  and  cooperation  instead  of  indifference 
or  perhaps  antagonism. 

Higher  efficiency  is  the  demand  of  the  time,  but  in 
the  discu.ssion  noted  it  was  pointed  out  by  R.  H.  Fonl, 
Rock  Island  Lines,  that  at  present  there  is  low  efficiency 
of  common  labor  as  employed  on  railway  construction 
and  maintenance.  This  condition  he  attributed  largely 
to  the  poor  grade  of  housing  and  feeding  that  the  rail¬ 
ways  have  been  content  to  provide,  because  they  have 
failed  to  appreciate  even  the  benefits  resulting  to  them¬ 
selves  from  better  care  of  their  men.  In  Mr.  Ford’s 
opinion,  the  great  improvement  made  in  recent  years 
in  this  respect  is  but  the  beginning  of  a  much  brtmder 
improvement.  Regard  for  the  human  element  in  the 
problem,  for  the  benefit  of  the  laborer  rather  than  the 
employer,  was  emphasized  by  J.  L.  Campbell,  of  the 
El  Paso  &  Southwestern  R.  R.  He  urged  that  it  is 
nece.ssary  to  recognize  the  fact  that  the  laborer— like 
any  other  man — has  ideas  and  aspirations  of  his  own, 
beyond  his  mere  daily  needs  and  his  employment. 

Perhaps  one  reason  for  the  shifting  habits  of  conmion 
labor  is  the  fact  that  welfare  methods  ordinarily  do 
not  go  beyond  the  housing  and  feeding  of  the  men. 
Under  such  conditions  there  may  be  no  particular 
inducement  for  them  to  stay  in  any  one  place.  The 
next  employer  or  job  or  camp  may  be  better,  or  if  it  i-s 
worse  there  is  another  further  on.  Checking  oppor- 
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tuiiilieH  for  such  casual  movement  may  have  some  effect, 
lull  a  Ijetter  solution  seems  to  be  in  considerinfl:  the 
tiicii  IIS  individuals  and  fellow  human  beings.  This  does 
not  imply  the  babying  or  cuddling  of  the  men,  but  simply 
ii  sijuure  man*to>man  treatment  that  will  benefit  not 
only  the  laborer  but  also  the  employer  and  the 
community. 

While  the  discussion  mentioned  had  relation  to 
idiiinion  labor,  particularly  on  railway  work,  the  same 
londitions  apply  to  the  skilled  laborer  and  the 
enKii>fi«r  employee.  That  employers  have  shown  slight 
ri'Kard  for  the  human  aspects  of  the  young  engineer  and 
Iwhiiical  beginner  is  probably  a  large  cause  of  the 
unrest  and  dissatisfaction  among  the  men  from  whom 
the  engineering  pn)fe8sion  of  the  future  must  be  re- 
truifed.  A  new  attitude  toward  and  a  new  sense  of 
responsibility  for  the  technical  man  and  the  work¬ 
man,  on  the  part  of  the  employer,  promoting  a  different 
relation  between  employer  and  employee,  may  be 
foreseen  among  the  coming  changes. 

Scrapping  Tons  of  Good  HiRhway  Bridge 
Metal  Because  of  Local  Corrosion 

SEVKRAL  recent  cases  of  highway-bridge  repair  call 
attention  to  the  abnormal  liability  to  deterioration  of 
steel  at  the  level  of  the  decking  and  in  certain  locations 
under  the  floor.  The  life  of  many  bridges  is  determined 
hy  loss  of  strength  at  these  points,  though  elsewhere 
the  full  initial  strength  remains.  Facts  of  experience 
amply  justify  the  statement  that  the  life  of  a  steel  high¬ 
way  bridge  is  unlimited  if  trouble  at  points  of  special 
corrosion  is  taken  care  of — and,  of  course,  provided 
cleaning  and  painting  are  not  neglected.  For  this  rea¬ 
son  the  engineer's  aim  must  be  to  eliminate  local 
troubles. 

In  one  case  serious  loss  of  strength  resulted  from 
corrosion  of  the  web  members  of  a  through  truss  at 
the  point  where  they  pass  through  the  wooden  decking. 
Dirt  and  moisture,  accumulating  in  the  slots  cut  in  the 
decking  for  the  passage  of  the  posts  and  diagonals,  cut 
into  the  metal  like  a  chisel.  With  concrete  deck  the 
same  thing  would  have  happened,  the  m.embers  passing 
through  the  floor  by  similar  openings  (or  even  much 
larger  ones.)  There  was  also  abnormal  corrosion  at 
certain  points  under  the  floor,  as  where  spiking  pieces 
rested  on  stringer  flanges  so  that  moisture  could  be 
retained  between  the  contact  surfaces,  and  where  floor 
planking  came  so  close  to  the  top  of  a  floor-beam  that 
dirt  could  pocket  between  them.  These  conditions  are 
in  all  respects  typical.  They  establish  very  definitely 
the  fact  that  past  highway-bridge  practice  has  not  given 
sutUciently  careful  attention  to  the  protection  of  steel 
at  and  under  the  floor. 

Studies  for  repairing  a  Chicago  viaduct  over  railway 
tracks  recently  brought  out  the  same  general  truth,  in 
a  totally  different  set  of  circumstances.  Locomotive 
gases  (acting  below  the  deck  level)  were  the  corroding 
agency  in  this  case.  They  weakened  the  bottom  chord 
and  stringers  so  that  only  half  their  original  strength 
remained,  while  the  rest  of  the  structure  was  as  good 
as  new;  emergency  repairs  were  the  only  means  of 
avoiding  immediate  replacement  of  the  entire  struc¬ 
ture.  Enough  was  known  of  locomotive-blast  corrosion, 
at  the  time  this  viaduct  was  designed,  to  enable  the 
after-history  to  bo  fairly  well  foreseen.  Yet,  with  a 
liooefulness  out  of  all  experience,  the  designer,  follow¬ 


ing  the  precedent  set  by  many  other  bridge  designers, 
counted  on  paint  protection  to  resist  this  corrosive  ac¬ 
tion.  On  the  occasion  of  the  repair  work,  however,  the 
engineer  who  analyzed  the  c&se  could  not  escape  the 
broadly  general  conclusion  that  highway  bridges  over 
tracks  should  have  no  part  of  their  steel  structure 
located  l)elow  ti  e  tbmr. 

This  is  a  very  sweeping  recommendation.  As  such, 
however,  it  is  welcome  evidence  of  bold  and  decided 
thinking  in  the  matter  of  the  Iwal-corrosion  problem. 
No  progress  has  lieen  made  in  the  past  under  the  plan 
of  letting  local  corrosion  take  care  of  itself,  but  progress 
may  result  if  we  will  face  the  facts  and  use  every  avail¬ 
able  expedient  in  the  effort  to  prevent  the  undesired 
destruction. 

F'loors  suspended  below  the  truss  chords,  and  so 
designed  as  to  curtain  the  smoke  away  from  the  steel, 
would  require  some  interesting  mo<liflcations  of  typical 
design  details.  A  concrete  floor  slab  or  a  suspended 
ceiling  would  have  to  be  used,  and  in  the  case  of 
timber-floor  highway  bridges,  as  In  the  case  first  men¬ 
tioned,  the  application  of  the  principle  might  prove 
difllcult.  But  any  solution  of  the  IcK'al-corrosion  problem 
is  worth  discussion.  Under  past  practice  many  tons  of 
highway  bridges  have  been  thrown  into  the  scrap  heap 
because  a  few  pounds  of  metal  were  eaten  away  by 
local  corrosion. 

Care  in  Foundation  Work 

Neglect  in  the  examination  of  foundation  condi¬ 
tions  or  in  the  design  or  construction  of  a  sub¬ 
structure  is  sure  to  cause  trouble  sooner  or  later. 
This  trite  warning  needs  constant  reiteration  in  view 
of  the  recurrence  of  failures.  The  settlement  and  fail¬ 
ure  of  the  Minneapolis  armory  described  in  this  issue 
is  a  new  instance.  Two  months  ago  the  settlement 
brought  to  light  a  peculiarly  prominent  example.  An 
equally  remarkable  case  in  another  field  was  the  failure 
of  a  drawbridge  pivot  pier  because  grossly  faulty  con¬ 
struction  and  inspection  resulted  in  making  the  base 
only  half  as  large  as  the  body  of  the  pier,  as  de.scrit>ed 
in  Engineering  News-Record  of  Sept.  13,  1917,  p.  484. 
Shortly  before  that  time,  water-works  construction  con¬ 
tributed  a  similar  example  in  the  Cleveland  filter-house 
difficulties. 

Piles  of  inadequate  number  and  length  in  a  deep 
bed  of  soft  mud  were  responsible  for  the  settlement  that 
wrecked  the  Minneapolis  building.  Apart  from  the 
question  of  whether  the  soil  conditions  had  been  con¬ 
sidered,  it  is  clear  that  improper  construction  and 
inspection  were  factors  in  the  case.  The  piles  sank  a 
foot  or  more  under  the  final  blow  of  the  hammer,  yet 
a  heavy  structure  was  built  on  them.  The  settlement 
that  was  to  be  looked  for  began  even  during  construc¬ 
tion,  but  apparently  nothing  more  was  done  about  it 
than  leveling  up  the  irregular  floor  with  additional  con¬ 
crete. 

Experience  thus  gives  ample  warrant  for  the  caution 
that  foundation  work  preeminently  demands  zeal  and 
care — too  much  rather  than  too  little.  This  applies 
equally  to  preliminary  investigation,  to  design  and  to 
construction  and  its  supervision.  Failures  have  oc¬ 
curred  in  spite  of  all  care,  but  that  is  an  added  reason 
for  special  thoroughness.  The  responsibility  rests  on 
the  engineer;  in  case  of  a  failure,  even  if  he  Is  blame¬ 
less,  the  public  is  likely  to  place  the  blame  upon  him 
end  the  engineering  profession. 


How  One  Contractor  Went  About  a  Housing  Job 

Huilding  450  Small  Dwellingu  for  Shipyard  Workeru  in  Limited  Time  Keqiiired  Organization  of  Foicfs 
and  Planning  of  Operationa  in  Different  Manner  From  That  of  Uaual  liarge-Contract  Job 

By  Joseph  Mkltzer 

Jniti'ph  Mi'llsrr  ii  *'<>.,  ('uiitruclum  miiU  Uonloii,  Mmh. 

LARGE-flize  housing  operations  involve  as  much  completed.  The  United  States  Housing  Corporation, 
material  and  lat>or  as  Uie  ordinary  construction  Job  through  its  architect,  its  landscape  architect  and  the 
of  similar  cost,  but  the  wide  urea  over  which  the  work  city  engineer,  designed  the  houses,  laid  them  out  in 
is  done,  and  the  multiplicity  of  small  similar  units  it  proper  cobrdination  and  designed  the  public  utilities. 
Involves,  nu»ko  them  quite  different  in  many  ways  from  These  plans  were  all  ready  when  the  contractor  nunie 
the  usual  contract  operation.  The  problems  in  one  such  up  his  estimate. 

war-time  job,  Projt'ct  62  of  the  United  States  Housing  The  detnile<l  estimate,  with  its  fine  subdivisions  into 
Corp«)ration  j»t  Quincy,  Mass.,  for  the  workers  of  the  every  kind  of  material  that  goes  towards  the  making 
Pore  River  shipyard,  were  both  engrossing  and  diilkult.  of  a  single  house,  was  such  that  at  a  glance  the  entire 
First  and  forenu>st  cjime  the  problem  of  grouping  opera-  aggregate  of  commodities  could  be  taken  off  from  a 
tions  and  sections  of  the  work  and  arranging  them  in  list.  This  was  no  small  part  of  the  job.  As  there  were 
sequets-e  for  all  classes  of  lalsjr;  second  came  the  prob-  28  different  types  of  houses  in  the  project,  each  com- 
lem  of  obtaining  the  material  and  delivering  and  stor-  mudity — such  ns  concrete,  boarding,  rough  framing. 


HOt'SES  or  SAME  IVTKIIIOR  I.AYOUT  WKHE  VAUIEO  IN  EXTERNAT,  APrEARANCB 


ing  it  in  a  way  which  would  eliminate  double  handling  brickwork,  shingles,  etc. — had  to  be  itemized  per  type  of 
and  delay  in  the  work ;  third  came  the  projier  cobrdina-  hou.se  and  summarized  both  for  the  group  of  hou.scs 
tion  of  field  and  otfice-organization  help;  fourth,  the  and  the  total  number  of  houses.  This  was  accomplished 
problem  of  grouping  labor  units  under  foremen  and  sub-  with  the  help  of  the  corporation's  field  cost  engineer, 
foremen  so  that  shirking  and  idling  would  be  cut  down  As  a  general  rule,  a  contractor,  in  bidding  on  any  con- 
to  a  minimum.  struction  project,  does  not  go  into  minute  detail  but 

The  project  consisted  of  256  houses,  one-third  of  rather  bunches  groups  of  work.  It  was  therefore  a  de- 
whlch  were  single  six-room  houses,  and  two-thirds  parture  from  the  ordinary  methods  of  the  contractor’s 
double  hou.ses  with  four  rooms  in  each  part.  Most  of  estimating  department.  As  an  example  of  the  fine  sub- 
them  were  of  common  frame  construction,  with  brick  divisions,  the  rough  framing  had  to  be  divided  in  the 
first  floor,  and  a  few  were  entirely  of  brick.  The  foun-  different  sizes  and  different  lengths  and  spread  over 
dations  were  built  entirely  of  concrete,  using  the  run  the  266  houses,  giving  the  number  of  pieces  of  each 
of  the  bank  for  tlie  concrete  aggregate,  with  no  water-  length  for  each  type  number. 

proofing  or  exterior  finish  except  for  surfacing  with  a  The  contractor’s  organization  of  forces  followed  the 
thin  grout  above  the  grade  line.  The  frames  of  the  axiom  that  a  triangle  is  safer  standing  on  its  base 
houses  were  of  the  ordinary  type,  with  a  2  x  4-in.  than  on  its  apex.  In  other  words,  the  scheming  of  the 
studding,  4  x  6-in.  corner  posts,  clapboard  or  shingled  contractor’s  organization  was  done  in  such  a  way  as 
as  w’as  required  by  the  architect,  with  double  floors  not  to  make  it  top-heavy. 

throughout,  and  with  mineral-coated  asphalt  shingles  The  construction  work  was  commenced  Sept.  9,  1918, 
for  moat  of  the  roofs  and  slate  for  others.  four  days  after  the  award  of  the  contract  and  four 

The  entire  project  was  divided  into  three  tracts,  the  weeks  before  the  contract  was  signed.  Excavation  was 
Arnold  St.,  River  St.  and  the  Baker  Basin  tracts.  The  begun  immediately  after  a  tent  was  pitched,  emergency 
first  and  last  tracts  were  further  subdivided  into  three  equipment  and  material  were  brought  in  by  trucks,  and 
areas  each,  thus  making  seven  areas  with  about  36  first  small  gang  of  15  men  started.  The  contractor’s 
houses  to  an  art‘a.  The  landscape  architecture  suggests  force  then  consisted  of  a  few  labor  foremen,  one  oflicc 
a  well  formed  design  throughout,  with  a  logical  and  man  and  the  assistant  works  manager.  From  that  day 
systematic  layout,  taking  advantage  of  the  natural  on  the  field  organization  as  well  as  the  c^ce  organization 
grades  for  economy.  The  houses  were  designed  for  began  to  form. 

permanence,  the  rooms  were  well  formed,  giving  plenty  September  and  October  were  the  most  trying  times 
of  closet  space  and  suggesting  compactness,  neatness  for  a  contractor  in  which  to  organize  a  working  force, 
and  economy.  ’The  color  schemes  of  the  exterior  walls  The  weather  was  bad,  extremely  bad.  The  influenza 
and  the  roofs  will  present  a  very  pleasing  effect  when  epidemic  in  the  neighborhood  was  on  the  upward  climb. 
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lakini;  its  victims  where  least  expected,  and  it  took 
every  ounce  of  energy  to  persuade  the  lahorins:  class 
to  go  to  the  Quincy  job  at  a  wage  scale  that  offereil  no 
inducements.  However,  in  spite  of  all  these  difficulties, 
in  three  weeks’  time  an  office  organization  consisting 
of  approximately  30  employees  and  a  field  organization 
approximating  500  were  gathered  and  put  into  working 
order  toward  a  definite  goal — rapid  work,  economical 
construction  and  efficient  handling  of  labor. 

Gangs  were  organized  to  do  excavation,  other  gangs 
were  organized  to  do  concrete  work  and  still  others  were 
organized  to  place  forms  and  to  strip  forms.  These 
gangs  followed  one  another  in  series,  so  that  very 
little  time  was  lost  betwen  movements.  As  soon  as  it 
was  possible  to  remove  the  forma,  the  framework  was 
started  and  brought  to  completion  in  very  short  time. 


Usually  between  eight  and  10  men  constituted  a  gang 
for  placing  'the  concrete  work  and  from  six  to  eight 
carpenters  constituted  a  gang  for  putting  up  the  fram¬ 
ing  and  Imarding. 

The  excavation  on  two  of  the  areas  was  accomplished 
by  horse  scrapers  and  hand  shoveling.  On  the  Haker 
Basin  tract,  however,  as  well  us  in  one  or  two  instances 
on  the  Arnold  St.  tract,  steam  shovels  were  used. 

Particular  attention  was  paid  to  the  top  soil  and 
subsoil  with  a  view  to  saving  every  available  s«juare 
yard  for  planting  and  seeding  around  the  houses.  This 
was  accomplished  by  using  two  horse  scrapers  and  pil¬ 
ing  up  the  top  soil  and  loam  between  the  houses  so  that 
double  handling  would  be  avoideil.  The  pressure  of 
time,  the  inability  to  obtain  the  re<|uired  amount  of  la¬ 
bor,  and  the  rapidly  approaching  cold  weather,  hampered 
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the  contractor  in  handling  the  top-eoil  excavation  in 
the  most  efficient  manner.  However,  taking  everything 
into  consideration,  very  little  rehandling  of  the  top  soil 
was  necessary.  The  excavation,  which  consisted  in  the 
main  of  gravel  and  sand  in  a  proportion  suitable  for 
concrete  aggregate,  was  effected  by  scrapers,  plows  and 
hand  shoveling.  Every  possible  bit  of  gravel  that  was 
fitted  for  concrete  work  was  saved  and  used  for  that 
purpose. 

Just  as  soon  as  a  cellar  would  be  completely  excavated, 
the  concrete  footings  for  the  walls  were  placed,  mixed 
by  hand  or  machine,  and  forms  for  the  concrete  walls 
were  immediately  set.  Square-edged  spruce  and  hem¬ 
lock  boards  were  used  as  well  as  tongue-and-groove 
North  Carolina  pine,  although  the  writer  prefers  square- 
edged  material.  The  concrete  for  the  walls  was  mixed  in 
one-batch  gasoline-operated  mixers  mounted  on  wheels, 
which  proved  very  economical.  These  machines  were 
easily  moved  from  one  cellar  to  another  and  runways 
were  quickly  set  up.  At  times  two  or  three  cellars  would 
be  poured  from  a  centrally  located  mixer.  Each  mixer 
would  pour  the  foundation  of  a  double  house  in  one 
day. 

The  framing  for  the  entire  project  was  handled  from 
central  mill  located  on  the  Arnold  St.  tract;  all  of 
it  was  cut  and  framed,  numbered,  marked  and 
shipped  to  the  various  houses.  When  the  concrete  formr, 
were  partially  stripped  gangs  of  carpenters  were  or¬ 
ganized,  usually  from  six  to  eight  to  a  house,  to  place 
the  ready-cut  framing,  do  the  rough  boarding  and  lay 
tl'.e  rough  flooring,  all  in  one  operation.  These  gangs 
were  kept  moving  from  house  to  house,  from  four  to 
eight  gangs  being  used  on  each  area. 

As  soon  as  the  rough  framing  was  completed  and  in¬ 
terior  studding  placed,  the  plumber  would  organize  a 
gang  of  two  for  each  house  to  do  the  roughing-in  work, 
between  two  and  eight  gangs  being  used  on  each  area 
at  different  times.  The  electrical  subcontractor  organ¬ 
ized  similar  gangs,  working  in  conjunction  with  the 
plumbers  and  getting  the  houses  ready  for  lathing  and 


plastering.  The  sequence  of  operation  after  the  lathing 
was  in  place — such  as  plastering,  hanging  sash,  interior 
finish,  finish  flooring,  etc. — was  kept  up  systematically, 
so  that  each  gang  followed  another  with  very  little  loss 
of  time. 

The  public  utilities  being  handled  under  a  separate 
contract  and  installed  by  a  different  contractor,  it  was  in 
most  cases  done  in  such  a  way  as  not  to  hold  up  the 
work.  The  public-utilities  contractor  used  a  large  steam 
trencher  for  excavation  for  his  sewer  and  water  pipes 
throughout  the  job.  In  only  a  few  instances  was  hand 
shoveling  used.  His  work  embraced  the  sewer,  water 
and  gas  piping,  and  road  work  from  subgrade  to  finish 
grade  and  granolithic  sidewalks. 

A  difficult  problem  presented  itself’  in  the  proper 
scheduling  of  the  material  so  that  commodities  would 
all  arrive  consecutively  and  as  needed.  As  the  project 
was  situated,  all  the  material  necessarily  arrived  by 
rail.  The  contractor  scheduled  his  material  so  that  no 
more  than  15  or  16  cars  would  come  in  one  day,  and 
in  such  quantities  as  were  needed  weekly,  in  order  to 
eliminate  unnecessary  rehandling.  Shortly  after  the 
award  of  the  contract  the  War  Industries  Board  or¬ 
ganized  to  purchase  all  material  on  Government  con¬ 
tracts.  This  immediately  upset  all  the  contractor’s 
material  schedules,  and  material  began  to  pour  in  at 
the  Quincy  station  very  rapidly,  as  many  as  35  cars 
coming  in  wie  day;  in  a  very  short  time,  due  to  labor 
insufficiency,  the  yard  was  greatly  congested,  holding  as 
many  as  105  cars  at  once.  It  was  necessary  to  build 
storehouses  for  the  cement,  the  lime,  the  interior  finish 
and  other  material  which  could  not  be  exposed  to  the 
weather,  and  also  to  rent  several  storehouses  to  ac¬ 
commodate  interior  trim  and  other  material. 

The  unloading  of  all  material,  especially  the  lumber, 
was  a  somewhat  slow  process,  as  the  Government  officials 
insisted  on  a  very  close  check.  At  the  beginning  of 
the  job  all  material  was  checked  by  both  the  contractor’s 
checker  and  the  Government  checker.  This  was  later 
eliminated  and  brought  down  to  a  more  businesslike 


basis  by  employing  expenencea  lum¬ 
ber  surveyors,  and  on  the  whole  the 
unloading  was  considerably  speeded 
up.  All  the  material  was  delivered 
by  motor  trucks,  and  all  the  lumber 
except  lumber  for  forms  was  delivered 
to  the  mill  lumber  yard  and  distrib¬ 
uted  in  piles  according  to  sizes  and 
lengths,  as  is  customary  in  lumber 
yards.  The  cement  and  the  lime  were 
stored  in  temporary  and  rented  store¬ 
houses  when  these  materials  arrived 
in  larger  quantities  than  were  imme¬ 
diately  needed  on  the  different  areas. 
However,  whenever  possible  these  per¬ 
ishable  materials  were  delivered  di¬ 
rectly  on  the  job  from  the  cars,  to  fill 
The  other  material, 


requirements. 

such  as  shingles,  roofing,  brick,  etc., 
were  delivered  directly  to  the  house 
lots  in  the  quantities  called  for  on  the 
official  estimate.  All  standing  finish, 
doors,  sash,  etc.,  which  had  to  be  pro¬ 
tected  from  the  weather,  were  tem¬ 
porarily  stored  and  then  distributed 
to  the  different  house  lots  to  fill  re¬ 
quirements.  The  central  mill  was 
equipped  with  electrically  operated 
equipment,  among  which  were  the  following:  Two  cut¬ 
off  saws,  three  band  saws,  four  circular  saws,  one  bed 
planer,  two  buzz  planers,  one  miter  and  other  apparatus 
to  make  the  mill  complete.  As  a  necessary  adjunct  the 
mill  was  equipped  with  a  saw  setter’s  outfit,  grinders, 
emery  wheels,  etc.  The  mill  proved  a  very  profitable 
unit  and  decreased  considerably  the  cost  of  framing 
and  handling.  The  entire  framing  for  each  house  was 
properly  scheduled  by  an  experienced  man,  thus  elimi¬ 
nating  the  duplication  of  effort  and  the  possible  waste 
of  lumber. 

Unqualified  Men  Called  Themselves  Carpenters 

One  must  remember  that  the  laborer  who  applied 
for  a  job  during  the  months  of  October  and  November 
was  not  a  building  laborer.  Owing  to  the  second  Army 
draft  men  of  all  classes  and  of  all  occupations  sought 
Government  employment  so  that  they  might  be  classed 
as  employed  in  an  essential  industry.  The  project  at 
one  time  was  overrun  with  tailors,  waiters,  farm  hands 
and  quarrymen,  a  class  of  labor  which  had  to  be  sifted. 
The  turnover  on  the  job,  therefore,  was  immense.  In 
the  carpentry  line  such  difficulties  were  not  encountered, 
but,  owing  to  the  many  cantonment  jobs  that  were  in 
operation  during  the  previous  15  months,  many  helpers 
classed  themselves  without  right  as  carpenters,  which 
only  necessitated  their  expulsion  after  a  few  days’ 
trial. 

All  this  necessarily  made  for  higher  cost  of  construc¬ 
tion,  and  it  was  only  through  the  careful  watchfulness 
of  the  individual  foremen  that  the  cost  was  held  down 
to  the  lowest  possible  margin. 

The  progress  department  would  report  progress  each 
day  on  each  individual  house,  also  the  kind  of  work 
performed  each  day  on  each  individual  house.  The 
same  department  kept  a  perpetual  chart  showing  the 
gradual  progress.  These  reports  were  submitted  to  the 
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assistant  works  manager,  who  would  chart  each  day’s 
work  graphically  and  numerically.  By  this  method  con¬ 
stant  watch  was  kept  on  the  cost  of  the  job,  the  size 
of  the  organizatiem,  the  progress  of  the  job  and  the 
ratio  of  output  to  cost.  In  a  word,  it  was  the  intention 
and  aim  to  follow  up  the  work  as  if  the  entire  job  was 
a  big  machine  shop  where  maximum  output  and  mini¬ 
mum  cost  are  the  aim. 

In  order  to  create  cofiperation  and  friendly  feeling 
between  the  heads  of  the  departments  and  a  high  esprit 
de  corps,  weekly  organization  meetings  were  called.  At 
these  meetings  the  results  of  the  past  week’s  work  were 
discussed,  criticisms  were  made  promptly,  and  every¬ 
body  present  was  urged  to  clear  himself  of  all  difficulties 
confronting  him.  Thus,  each  head  acquired  a  view 
of  the  workings  of  the  other  departments  and  a  proper 
perspective  as  to  his  place  in  the  organization  and  the 
necessity  for  working  in  harmony.  These  meetings 
proved  very  beneficial  to  the  job. 

Among  the  Government’s  representatives  were  H.  G. 
Ganson,  traveling  superintendent,  and  Walter  H.  Cook, 
project  manager.  Both  proved  to  be  of  material  help 
not  only  in  their  practical  advice  but  in  their  hearty 
encouragement.  The  architect  for  the  job  was  James 
E.  McLaughlin  of  Boston.  ’The  landscape  architect  was 
Herbert  J.  Kellaway,  and  Ernest  W.  Branch  was  the 
engineer.  The  Casper  Ranger  Construction  Co.  was  the 
general  contractor,  for  which  the  writer  acted  as  assist¬ 
ant  works  manager,  having  complete  charge  of  the  op- 
eratiim  until  Jan.  1.  Joseph  F.  Ranger  acted  as  the 
works  manager.  The  entire  work  was  done  on  the  basis 
of  actual  cost  plus  a  fixed  fee.  The  approximate  esti¬ 
mate  of  the  cost  of  the  work  was  $1,600,000,  or  about 
$3500  per  house.  This  did  not  include  the  utilities 
such  as  water-supplies,  sewers,  streets  and  sidewalks, 
which  were  let  under  a  separate  contract  to  Dennis  E. 
Crowley  of  Quincy,  Mass, 
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Graphical  Records  of  Surge  Pressures 
in  Pipe  Lines 

Tests  Made  to  Determine  Effect  of  Varying  Air- 
Chamber  Conditions  and  Changing 
Choke  Gate  Area 
By  Ralph  Bennett 

Lob  Angeles,  Calif. 

Numerous  curves  showing  the  actual  effect  of 
varying  the  conditions  on  two  pipe  lines  equipped 
with  air  chambers  have  been  made  by  an  apparatus 
which  produced  a  time-pressure  record  of  the  variations 
which  took  place  at  shut-down  in  these  pumping  lines. 
Results  of  a  series  of  surge  tests  on  these  18-in.  and 
24-in.  lines  are  given.  As  originally  installed,  the  18-in. 
line  was  equipped  with  a  plain  air  chamber,  while  the 
24-in.  pipe  was  without  any  protection  against  shock. 
The  test  results  for  the  18-in.  line  were  used  to  design 
the  air  chamber  for  the  24-in.  line. 

In  order  to  secure  a  continuous  record  of  actual  pres¬ 
sure  variations,  the  pencil  mechanism  of  a  steam  indi¬ 
cator  was  so  arranged  that  it  produced  its  mark  on  a 
strip  moved  by  the  clockwork  train  taken  from  a  high- 
spe^  recording  voltmeter.  The  machine,  though  dif¬ 
ficult  to  set  up,  gave  sufficiently  accurate  records  for  the 
purpose.  It  was  subject  to  the  usual  disadvantages 
of  the  steam  indicator  when  used  on  water.  Thus,  it  is 
probable  that  the  shoulder  seen  on  the  trailing  end  of 
the  waves  is  due  to  piston  lag,  since  at  that  point  in  the 
stroke  the  piston  would  have  been  riding  quietly  in  the 


nesenvo/zts 


I  cylinder  and  so  may  have  stuck  slightly.  Minor  varia- 

i  tions  in  the  paper  speed  also  occurred,  as  the  indicator 

j  pencil  dragged  more  on  the  chart  than  did  the  original 

voltmeter  pen. 

*  Inasmuch  as  the  energy  stored  in  an  air  chamber  is 

4  a  function  of  the  volume  and  pressure  of  the  contained 

||  air  and  not  of  the  shape  of  the  chamber,  the  volume  has 

k  been  used  in  referring  to  the  air  effects.  Sufficient  data 

!  '  as  to  the  conditions  are  given  to  permit  of  translating 

to  other  units. 

The  curve-tracing  device  •was  connected  at  the  base  of 
the  air  chamber,  as  is  shown  in  the  accompanying 
sketch,  the  reading  being  the  pressure  of  the  line.  In 
one  case  the  instrument  was  transferred  to  a  point  above 
the  diaphragm  to  obtain  a  record  of  tank-pressure 
changes.  This  has  been  superimposed  on  the  pipe-line 
record  in  an  otherwise  similar  test  (Fig.  9.)  The  curve 
is  very  interesting  in  that  it  shows  graphically  the  time 
and  intensity  relation  of  the  internal  and  external  pres¬ 
sures  when  an  almost  perfect  damping  is  attained  in  a 
single  swing. 

The  vertical  scales  shown  on  the  curves  are  those 
corresponding  to  the  spring  used.  Owing  to  indicator' 
friction  as  well  as  secondary  pressure  disturbances,  the 
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RESITLTS 

OF  TESTS  OF  18-INCH 
Pressure  wave  amplitude 
from  starting  pressure 

PIPE  LI.VE 

Time  rf 

Volume  of  air. 

plus 

minus 

half  w:»\ 

ou.ft. 

Lb.  per  square  Inch 

Sec 

0 

— 

— 

2  3fi* 

14 

36 

25 

3.12 

20 

32 

23 

3.65 

35 

26 

19 

4.7r. 

SO 

23 

16 

5.83 

75 

19 

12 

6.. 5 

100 

16 

11 

7.4 

118 

16 

9 

7.(1 

•This  flinire  is  ralculated  :  all  otherB  arc  observed  values. 


actual  peak  values  may  vary  considerably  from  the  cun-e 
value.  The  horizontal  scale  of  time  must  be  averaged, 
as  minor  irregularities  of  drum  movement  affected  the 
record.  The  time  given  for  the  waves  is  that  of  the 
half  wave  after  shut-down  is  complete  and  the  column 
is  vibrating  as  a  free  but  loaded  pendulum. 

The  lines  were  supplied  by  motor-driven  centrifugal 
pumps,  directly  in  line  with  the  main  pipe  and  but  a  few 
feet  beyond  the  air  chamber,  and  equipped  with  squirrel- 
cage  motors  controlled  by  oil  compensators.  As  the 
rotating  elements  of  such  units  are  very  light,  the  shut¬ 
down  caused  by  opening  the  oil  switch  was  as  nearly 
instantaneous  as  can  be  obtained.  The  pumps  had  check 
valves  which  closed  at  about  the  point  of  flow  reversal. 

Tests  were  first  made  on  the  18-in.  line,  and  from 
them  the  necessary  data  for  a  proper  tank  on  the  24-in. 
line  was  secured.  This  18-in,  line  was  of  riveted  steel, 
as  follows:  0.0625  in.  thick,  971  ft.;  0.078  in.  thick, 
816  ft.;  and  0.1094  in.  thick,  1400  ft.;  average  thickness 
0.087  in.,  total  length  3187  ft.  The  maximum  head  was 
240  ft.  (104  lb.  per  square  inch)  and  the  grade  uniform, 
with  no  sharp  bends  nor  obstructions.  No  laterals  were 
open  during  the  test.  The  pipe  terminates  in  the  bottom 
of  a  reservoir  150  ft.  across  and  12  ft.  deep. 

The  air  chamber  at  the  pump  is  86  in.  in  diameter 
and  lOi  ft.  long  above  the  line,  which  passes  directly 
through  it.  The  two-stage  centrifugal  pump,  delivering 
by  "test  954  gal.  per  minute,  gave  a  line  velocity  of  1.2 
ft.  per  second.  A  swing  check  valve  was  used. 

Shutdowm  tests  were  made  on  this  line,  using  vary¬ 
ing  quantities  of  air  in  the  chamber.  No  provision  for 
contracting  the  entrance  to  the  air  chamber  was  avail¬ 
able,  and  it  was  not  possible  to  vary  the  flow  in  the  line. 


FIG.  1.  PRESST^RE  VARIATION  WITH  AIR  VOLUMES 
18-INCH  PIPE  TESTS 


results  of  these  tests  are  given  in  the  table  and  by 
urves  in  Figs.  1,  2  and  3. 

le  data  on  the  24-in.  riveted-steel  pipe  line  are  as 
ws:  0.078  in.  thick,  4757  ft.;  0.109  in.  thick,  la54 


occurs  across  the  choke  from  the  instant  of  shutdown. 
The  best  condition  occurs  when  the  first  half  wave  (in 
this  case  negative)  is  the  one  in  which  the  greatest  loss 
occurs.  The  ability  of  the  line  to  stand  reduction  in 
pressure  will  frequently  limit  the  possible  control. 

Note  on  this  cur\’e  the  great  distortion  of  the  funda¬ 
mental  wave  by  the  shock  from  the  check  valve.  This 
superimposed  pressure  may  at  times  become  very'  serious, 
but,  as  stated  above,  any  attempt  to  control  it  by  slow 
valve  action  is  a  move  in  the  wrong  direction.  Better 
results  would  be  obtained  by  a  loaded  valve. 

Fig.  6  was  obtained  with  the  same  air  content,  67 
cu.ft.  and  a  32-eq.in.  choke.  The  check-valve  disturb¬ 
ance  is  much  as  before.  The  indicator  was  put  on  the 
line  before. the  pump  was  started,  and  the  entire  cycle 
from  standstill  to  standstill  is  shown.  Note  that  the 
shock  due  to  the  rapid  start  of  the  pump  is  more  severe 
than  is  that  due  to  the  shutdow’n  surge. 

The  quantity  of  air  and  the  closeness  of  the  choke  can 
be  varied  within  limits  with  about  the  above  results,  but 
any  considerable  decrease  in  the  amount  of  air  reduces 
the  ability  of  the  tank  to  absorb  energy  and  increases 
both  the  pressure  peaks  and  the  number  of  undulations 
required  for  full  absorption  of  the  energy  in  the  water. 
Curves  in  Figs.  6  and  7  show  these  effects  very  clearly. 
Fig.  6  shows  good  control  with  35-cu.ft.  air  and  a  25.8- 
sq.in.  choke,  while  Fig.  7,  with  the  same  volume,  pro¬ 
duces  an  excessive  shock. 

If  the  tank' contains  ample  air  but  is  too  freely  con¬ 
nected  to  the  line,  a  condition  results  similar  to  that 
shown  in  Fig.  8,  which  was  taken  when  the  air  supply, 
90  cu.ft.,  was  more  than  ample  for  full  pressure  control 
but  with  an  excessive  opening,  68  square  inches. 

Inasmuch  as  the  commonest  danger  to  ordinary  pump¬ 
ing  lines  and  to  most  water-wheel  lines  is  due  to  excess 
pressure,  most  attention  is  directed  to  the  effect  of  the 
upward  surge.  But  the  pressure  limiting  work  is  most 
effectively  done  in  the  first  downward  swing,  as  noted 
above,  and  the  safe  reduction  in  pressure  is  the  usual 
limit  to  the  control. 

While  the  condition  of  full-load  shutdown  is  more  apt 
to  occur  in  pumping  lines  than  in  wheel-penstocks,  yet 
the  effect  of  governing  is  of  vital  importance  in  the 
latter  case,  and  a  choke  air  chamber  will  be  beneficial 
on  any  change  of  velocity. 

The  equations  used  in  working  up  the  air-chamber 
capacity  and  the  choke  areas  required  took  account  of 
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PI3-  3  Ljo 

FIOR.  2.  3.  GRAPH.R  FRO.M  TESTS  OF  18-1.\CH  Pirn  LINE 
Fig.  2,  air,  14  cubic  feet  ;  Fig.  3,  air,  118  cubic  feet. 

ft.;  and  0.172  in.  thick,  80  ft.;  average  thickness,  0.086 
in.,  total  length  6791  ft.;  maximum  head  160  ft.  (70  lb. 
per  square  inch,  including  friction) ;  grade  uniform  and 
without  sharp  bends  or  obstructions;  no  laterals  open 
during  test;  pipe  terminates  on  the  bottom  of  a  reser¬ 
voir  100  ft.  in  diameter  and  10  ft.  deep. 

The  air  chamber  is  48  in.  in  diameter,  with  15  ft.  ef¬ 
fective  height,  connected  to  the  line  through  a  rectangu¬ 
lar  opening  in  a  plate  diaphragm  which  can  be  closed 
by  a  slide.  Water  is  supplied  by  a  two-stage  centrifugal 
pump  delivering  by  test  1881  gal.  per  minute  and  pro¬ 
ducing  a  line  velocity  of  1.33  ft.  per  second.  The  check 
valve  on  this  pump  was  an  egg-shaped  plunger  controlled 
as  to  .speed  of  closing  by  a  bypassed  plunger. 

The  free  action  wa.s  as  rapid  as  that  of  a  swing  check. 
Most  of  the  curves  were  obtained  with  little  or  no  re¬ 
tardation  of  this  valve.  Experiment  proved  that  de¬ 
layed  action  resulted  in  additional  shock  if  the  water 
column  had  reversed  before  the  valve  acted. 

Tests  on  this  line  were  made  for  numerous  volumes  of 
air,  using  also  many  different  choke  openings.  The  cal¬ 
culations  had  shown  that  the  24-in.  line  could  be  held 
to  a  rise  of  less  than  10%  of  normal  by  an  air  chamber 
having  an  air  space  o^  about  65  cu.ft.  connected  to  the 
line  through  an  opening  of  30-sq.in.  area. 

Fig.  4  shows  the  card  obtained  with  67  cu.ft.  of  air 
and  a  25.87-sq.in.  choke.  Under  this  condition,  the  fall 
of  pressure  at  shutdowm  is  very  severe,  and  the  oscilla¬ 
tions  die  down  very  quickly.  The  condition  desired  is 
one  in  which  the  greatest  possible  absorption  of  energy 


PIGS.  4  TO  ».  GRAPHS  FROM  TESTS  OF  24-lNCH  PIPE  LINE 
PiK.  4,  air,  67  cubic  feet;  choke.  25.9  square  inchea  Fig.  5.  air.  67  cubic  feet;  choke,  32.0  square  inches.  Fig.  6,  air,  35 
ruble  feet;  choke,  26.8  square  Inches.'  Pig.  7,  air.  35  cubic  feet;  choke,  46.0  square  inchea  Fig.  8,  air,  90  cubic  feet;  choke, 
*'8.0  square  inches.  Fig.  9,  superimposed  tank  and  line  pressures. 
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the  elasticity  of  the  water  and  of  the  pipe,  but  not  of 
the  effect  of  internal  friction  in  the  air.  It  is  probable 
that  large  and  important  tanks  would  have  to  be  figured 
with  due  allowance  for  all  losses. 

The  lines  tested  were  connected  with  plants  supplied 
with  energy  by  the  Southern  California  Edison  Co,,  and 
the  company’s  apparatus  was  used  in  making  the  tests. 
R.  J.  C.  Wood  of  the  company  acted  with  the  writer 
throughout  the  work,  and  to  his  unusual  ability  in  this 
class  of  work  are  due  the  results  obtained. 

Coming  Status  of  the  Employee 
in  Industry 

Advantages  of  Stock  Ownership  by  the  Workers— 
Duty  of  Industry  to  Society  in  Developing 
and  Protecting  the  Men 

The  following  paragraphs  on  the  future  status  of  the 
worker  in  American  industry  are  taken  from  an  address 
by  Charles  F.  Lang,  president  of  the  Lakewood  Engi¬ 
neering  Company,  before  the  annual  convention  of  the 
National  Machine  Tool  Builders’  Association  in  Atlantic 
City,  May  12.  He  points  out  the  advantages  of  stock 
ownership  by  the  employee,  and  credits  the  employee 
with  the  ability  to  exercise  a  salutary  influence  upon 
the  management  of  the  company.  He  also  points  out 
the  duty  which  industry  beAirs  to  society  for  the  "health, 
mentality  and  welfare”  of  the  worker — Editor. 

ITH  the  financial  inflation  which  this  war  has 
made  necessary,  with  the  world-wide  shortage  of 
labor,  with  the  shelves  of  the  world  empty,  America, 
with  one-third  of  the  world’s  gold,  with  her  finances  in 
splendid  shape,  with  her  tremendous  productive  capac¬ 
ity,  with  her  marvelously  productive  labor,  and  with  a 
less  acute  labor  shortage  than  any  other  country  in  the 
world,  can  and  should  and  will  face  the  future  with 
absolute  confidence,  for  it  cannot  be  doubted  that  she  is 
entering  upon  a  period  of  unusual  prosperity  and  op- 
IMjrtunity  such  as  has  never  before  come  to  any  nation. 
One  of  the  first  things  Noah  did  after  the  flood  was  to 
get  drunk.  And  America’s  greatest  danger  for  the 
future  is  that  she  may  become  drunk  with  power.  She 
must  enter  this  new  era  with  certain  principles  and 
ideals  or  she  will  not  realize  her  opportunities,  and  one 
of  the  greatest  of  these  ideals  is  that  there  shall  be 
such  a  distribution  of  wealth  among  all  her  citizens  as 
will  make  for  the  happiness  and  well  being  of  all  her 
people. 

Profit  Sharing  to  Be  Universal 

Far-seeing  men  have  already  sensed  this  opi>ortunity, 
and  these  ideals  are  being  expressed — yes,  and  carried 
out — by  business  men  in  their  relations  with  their  em¬ 
ployees  in  a  spirit  of  cooperation  not  dreamed  of  a 
decade  ago,  and  I  predict  that  cooperation  between 
employer  and  employee — profit-sharing,  if  you  please, 
will  become  a  universal  rule  of  business  with  all  suc¬ 
cessful  concerns  in  less  than  another  decade,  and,  I 
believe,  with  profit  to  all  concerned,  invested  capital  as 
well  as  labor,  executive  as  well  as  laborer. 

No  real  national  policy  of  this  kind  has  yet  been  de¬ 
veloped,  but  toward  the  formation  of  such  a  policy 
leaders  of  thought  in  capital  and  labor  must  give  their 
attention. 

I  am  proud  of  the  spirit  of  the  present  generation 
which  is  so  earnestly  thinking  along  these  lines.  The 
present  form  of  corporation  so  readily  lends  itself  to 
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securing  this  cooperation  that  it  is  rapidly  becoming  a 
habit  for  American  business  concerns  to  encourage  their 
employees  to  purchase  stock  in  the  company,  but  I  fear 
the  employees  are  not  as  rapidly  as  they  should  accept¬ 
ing  this  opportunity  to  share  in  the  profits  of  the  busi 
ne.ss  for  which  they  are  working.  But  I  believe  tie- 
time  is  rapidly  approaching  when  there  will  be  a  real 
partnership  all  the  way  down  the  line,  when  the  stock¬ 
holders  of  many  of  our  business  concerns  will  be  the 
employees,  and  those  sharing  in  the  profits  of  the  bu.-ii- 
ness  (the  more  thrifty,  of  course,  to  a  greater  degree 
than  the  careless  and  shiftless)  will  be  the  men  work¬ 
ing  for  the  concern.  I  see  no  dangers  in  the  develop¬ 
ment  of  such  a  system.  It  is  a  well  known,  but  never¬ 
theless  interesting,  fact  that  your  average  stockholder 
never  shows  up  at  a  stockholders’  meeting  unless  his 
dividends  are  cut,  and  I  don’t  believe  the  employee- 
stockholder  will  be  a  very  much  different  kind  of  an 
animal,  except  that  if  he  does  become  alarmed  because 
his  dividends  are  cut  he  will  try  to  find  the  reason 
why,  and  may  discover  that  he  himself,  because  of  the 
kind  of  service  he  has  rendered  his  company,  is  one  of 
the  reasons  for  this,  and  that  a  lot  of  his  fellow  work¬ 
men  are  others  of  the  reasons,  and  that  between 
them  they  will  try  to  discover  a  way,  by  more 
efficient  service,  to  avoid  a  repetition  of  the  unfor¬ 
tunate  circumstance.  It  has  never  seemed  very  diffi¬ 
cult  fer  the  American  people  to  select  the  right  man  as 
their  chief  executive,  and  it  is  remarkable  how  few 
mistakes  have  been  made  in  this  direction  in  American 
history.  In  the  democracy  of  business  I  think  just  as 
few  mistakes  will  be  made  by  the  stockholding  em¬ 
ployees  in  the  selection  of  various  executives.  In  other 
words,  peculiar  fitness  for  particular  responsibilities 
seem  to  be  quickly  and  intuitively  recognized  by  the 
American  people,  whether  in  their  national  affairs  or 
in  their  business  affairs.  (More  particularly,  perhaps, 
in  their  business  affairs,  for  I  am  inclined  to  agree  with 
an  official  of  the  Chinese  government  who  was  over  here 
not  long  ago  and  who  raised  the  question  as  to  why  we 
did  not  require  our  congressmen  to  take  an  examina¬ 
tion  as  to  their  qualifications  to  serve  before  we  elected 
them.) 

Advantages  of  Employee  Stockholders 

I  submit  that  a  system  whereby  the  employees  are 
stockholders  might  be  far  better  than  the  present  one, 
where,  perhaps,  an  individual  owning  the  majority  of 
stock  will  keep  himself  in  office  and  in  responsibility 
long  after  his  usefulness  to  the  organization  has  gone, 
for  he  himself  is  always  the  last  man  to  see  this  and 
to  resign  voluntarily.  As  the  president  of  a  large 
corporation  recently  said  to  me:  “I  am  not  a  majority 
stockholder  in  my  company  and  don’t  want  to  be.  I  do, 
however,  own  quite  a  block  of  stock,  and  when  the  time 
comes  that  I  am  no  longer  fit  to  be  president  of  the  com¬ 
pany  the  other  fellows  will  find  it  out  before  I  do,  and 
by  asking  me  to  get  out  will  save  for  me  the  investment 
I  have  in  the  company;  whereas,  if  I  wait  too  long,  I 
might  lose  my  whole  investment  as  well  as  my  job.” 

I  do  want  to  say  one  further  word  as  to  cooperation 
between  business  and  society  as  a  whole.  I  cannot 
see  how  the  American  business  man  today  in  the  con¬ 
duct  of  his  business  can  avoid  his  responsibility  to 
society,  for  the  health,  mentality  and  welfare  of  the  men 
employed  in  his  institution.  And  I  do  not  say  this  with 
any  paternalistic  idea  in  mind ;  it  is,  rather,  a  patriotic 
duty,  and  not  a  fatherly  kindness.  For,  if  all  our  men 
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are  kept  in  health  and  happiness,  due  to  proper  and 
pleasant  working  and  sanitary  conditions,  their  produc¬ 
tivity  is  increased,  thereby  increasing  the  national 
wealth  and  comfort. 

Again,  getting  down  to  fundamentals,  every  workman 
dying  before  his  time,  because  of  the  unhealthful  or 
unsanitary  conditions  under  which  he  is  compelled  to 
work,  and  leaving  behind  him  a  family  for  which  he 
has  been  unable  to  provide  a  competence,  merely  repre¬ 
sents  another  one  of  those  losses  which  must  be  borne 
by  society  as  a  whole,  which  means  that  each  individual 
member  of  it  must  bear  his  proportion.  This  is  en¬ 
tirely  aside  from  the  sentimental  and  humanitarian  side 
of  the  problem. 

Again,  it  is  the  duty  of  the  employer  as  well  as 
the  employees  to  compel  such  of  the  employees  who 
neglect  to  do  so,  to  live  and  bring  up  their  families 
under  clean  and  sanitary  conditions  of  both  mind  and 
body — of  both  mind  and  body — for  no  employee  has  the 
right  to  endanger  the  health  or  happiness  of  his  fellow’ 
employees,  however  careless  he  may  care  to  be  about 
his  own. 

These  remarks  apply  with  greater  force  to  the 
the  development  of  the  mentality  of  the  men.  Low 
mentality  makes  for  social  unrest.  We  Americans  are 
too  apt  to  complain  of  the  ignorance  and  lack  of  judg¬ 
ment  of  workmen,  when,  as  a  matter  of  fact,  the  re¬ 
sponsibility  for  that  ignorance  is  upon  ourselves. 

America  Can  Solve  Industrial  Problem 

The  Chaldeans,  I  believe,  were  the  inventors  of  books ; 
the  Greeks  left  us  a  heritage  of  art ;  Rome  gave  to  the 
world  standards  of  law  and  organization  which  are  still 
followed;  the  daring  navigators  of  western  Europe 
carried  through  a  marvelous  period  of  discovery;  Ger¬ 
many,  with  all  her  faults,  has  given  to  the  world  many 
wonderful  advancements  in  science.  I  cannot  but  feel 
that  America  will  leave  as  her  heritage  a  solution  of  the 
problem  of  the  proper  distribution  of  wealth  and  happi- 
i.ess  and  education  among  the  masses;  in  other  words, 
will  show  to  the  world  how  a  government  can  truly  be  a 
government  “of  the  people,  by  the  people,  and  for  the 
people,”  because  the  people  are  capable  of  making  it 
that  kind  of  a  government. 


Iowa  Assembly  Had  25  Occupations 
Represented — No  Engineers 

Although  25  different  occupations  were  represented 
in  the  late  General  Assembly  of  Iowa,  there  was  not  a 
single  representative  of  the  engineering  profession 
among  the  legislators.  This  fact  was  ascertained  from 
J.  H.  Dunlap,  who  compiled  the  list  of  occupations  in 
the  course  of  the  campaign  for  the  passage  of  the  en¬ 
gineers’  registration  bill.  The  professions  and  trades 
represented  were  as  follows:  Bankers,  farmers,  manu¬ 
facturers,  merchants,  lawyers,  druggists,  coal  and  ice 
dealers,  lumber  dealers,  investment  salesmen,  grain  deal¬ 
ers,  school  principals,  publishers,  stockmen,  auditors, 
physicians  and  surgeons,  college  presidents,  editors, 
students,  real-estate  dealers,  insurance  agents,  com¬ 
mercial  travelers,  teamsters  and  switchmen.  In  Pro¬ 
fessor  Dunlap’s  opinion,  the  fact  that  no  engineer’s 
name  appears  reveals  the  common  lack  of  interest  in 
community  affairs  which  the  engineer  is  just  beginning 
to  realize  is  responsible  for  much  of  what  he  is  crit¬ 
icizing  in  his  present  professional  position. 


A.  A.  E.  Compensation  Committee  Report 

IN  A  report  on  compensation  made  at  the  recent 
annual  convention  of  the  American  Association  of 
Engineers  the  following  conclusions,  on  which  to  base 
a  salary  schedule,  were  reached: 

1.  That  the  profession  of  engineering,  taken  as  a  whole, 
is  insufficiently  paid,  or  is  not  paid  in  proportion  to  the 
high  degree  of  responsibility  entailed  or  the  technical  train¬ 
ing  required  to  perform  the  work. 

2.  That  the  principle  of  a  square  deal  for  everybody 
should  underlie  all  rules  of  compensation,  and  that  tech¬ 
nical  men  must  demonstrate  their  worth  both  to  their 
employers  and  the  public  before  they  receive  the  compen¬ 
sation  due  them. 

3.  That  this  demonstration  should  be  made  by  individual 
salesmanship,  and  by  proper  methods  of  publicity  directed 
by  this  association  to  establish  cooperation  between  em¬ 
ployers  and  employees  and  to  insure  proper  recognition 
of  the  services  of  the  engineer  by  the  public. 

4.  That  while  salesmanship  may  produce  results  in  indi¬ 
vidual  cases,  it  is  necessary  to  operate  collectively  for  the 
rank  and  file  of  engineers,  and  desirable  that  some  forms 
of  grades  for  engineering  services  be  adopted  with  a  mini¬ 
mum  rate  of  pay  for  each  grade. 

6.  That  the  rates  suggested  herein  are  not  the  maximum 
standards,  but  rather  indicate  the  rate  of  pay  of  anyone 
who  can  perform  the  line  of  work,  and  that  individual  effort 
should  be  encouraged  to  the  fullest  extent  and  be  paid 
accordingly. 

6.  That  in  the  determination  of  a  just  compensation, 
consideration  must  be  given  to  the  effort  or  cost  of  the 
educational  training;  the  years  and  character  of  experience 
in  the  particular  line,  as  well  as  total  years  experience; 
length  of  time  in  employer’s  service;  character  and  per¬ 
sonality;  degree  of  efficiency  and  special  qualifications. 

7.  That  the  uncontrolled  law  of  supply  and  demand  is 
not  a  just  method  by  which  to  determine  the  compensation 
for  valuable  services.  Therefore,  steps  should  be  taken  to 
control  its  operation  so  that  it  may  not  become  oppressive 
especially  in  the  lower  grades  of  service. 

The  following  specific  recommendations  were  made : 

1.  That  the  hours  of  employment  for  technical  men  ol 
grades  1,  2  and  3,  hereafter  defined,  should  not  exceed  eight 
hours  per  day  or  48  hours  per  week. 

2.  That  overtime  in  above  grades  should  be  paid  for  at 
an  increased  rate. 

3.  That  no  one  in  charge  of  engineering  or  construction 
forces  should  be  paid  less  than  any  man  for  whose  work 
he  is  responsible. 

4.  That  when  by  a  superior’s  orders  an  employee  is  shifted 
to  a  point  requiring  him  to  change  his  place  of  abode,  the 
employer  should  bear  the  entire  expense  of  moving  him  and 
his  family. 

6.  That  employees  should  be  given  national  holidays 
and  not  less  than  one  day’s  vacation  for  each  month  em¬ 
ployed  during  the  year,  and  that  provision  should  be  made 
for  disability  due  to  the  hazard  of  employment. 


California  Road  Repairs  and  Vehicle  Fees 
A  large  part  of  the  money  for  maintaining  the  Cali¬ 
fornia  state  highways  is  derived  from  motor-vehicle  li¬ 
cense  fees,  which  are,  in  general,  on  the  basis  of  40c.  per 
horsepower  per  annum,  with  an  additional  fee  based  on 
weight  for  those  trucks  which  use  other  than  pneumatic 
tires.  The  fees  collected  are  used  first  to  pay  the  ex¬ 
penses  of  the  motor-vehicle  department,  after  which  the 
balance  is  equally  divided  between  the  state  and  the 
several  counties,  to  be  used  solely  for  road  work.  The 
half  going  to  the  counties  is  apportioned  among  them 
on  the  basis  of  the  amount  received  from  the  residents 
of  each  county.  In  California  at  the  beginning  of  the 
year  there  was  a  total  of  300,000  motor  vehicles,  or  one 
for  every  10  persons. 


Motor  Equipment  of  United  States 
Army  Engineer  Corps 

Motor  Truck  Adapted  to  Many  Purposes  —  Port¬ 
able  Carpenter,  Machine,  Blacksmith  and 
Printing  Shops  and  Searchlights 

WHILE  it  is  well  known  that  motor  trucks  have 
been  adapted  to  many  purposes  by  the  Corps  of 
Engineers  of  the  United  States  Army  during  the  war, 
ocular  demonstration  of  the  facts  had  been  largely 
withheld  in  this  country  until  the  recent  parade  pro¬ 
moting  the  Victory  Loan  in  New  York  City.  Devices 
exhibited  in  this  parade  demonstrated  the  great  flex¬ 
ibility  of  the  motor  truck  as  a  tool  and  suggest  similar 
adaptations  in  civil  pursuits.  Such  equipment  might 
easily  be  of  service  on  any  widely  scattered  construction 
or  maintenance  operation,  where  it  would  be  advantage¬ 
ous  to  make  repairs  in  situ,  rather  than  convey  the 
part  to  and  from  machine  shops.  Portable  tool  trucks 
and  sleeping  quarters  for  small  maintenance  and  con¬ 
struction  gangs  are  also  suggested. 

The  pictures  given  herewith  are  fairly  representa¬ 
tive  of  the  various  uses  to  which  trucks  were  put. 
Beside  those  shown,  other  applications  of  the  truck 
to  war  purposes  may  be  mentioned,  as  follows:  Water- 
puriflcation  plants;  airplane  transportation  trucks; 
motor  kitchens;  motor  bath-houses  and  ice  machines. 


FIG.  2.  MATERIAL,  TRUCK  CONTAINS  600  ITEMS  OF 
TOOLS.  SUPPLIES  AND  OTHER  EQUIPMENT 


street  work.  It  is  thought  that  the  successes  alonpr 
this  line  in  warfare  will  stimulate  additional  experi¬ 
mentation  in  the  use  of  trucks  for  special  purposes. 

In  all  the  special  trucks  developed  by  the  Corps  of 
Engineers,  compactness  is  the  chief  characteristic. 
The  necessity  for  this  may  be  seen  when  it  is  stated 
that  some  of  the  portable  shops  contained  as  many 
as  10  different  pieces  of  machinery,  while  the  com¬ 
plete  list  of  machine  tools  and  supplies  ran  as  high  as 
800  pieces.  To  get  this  all  on  one  truck  required  the 
utmost  economy  in  arrangement.  When  the  war  ended 
there  w'ere  95  of  these  portable  shops  in  the  service 
and  30  material  trucks.  The  chassis  for  the  shops  and 
material  trucks  were  of  5A-ton  capacity. 

Among  other  devices  developed  by  the  corps,  but 
which  were  not  in  service  when  the  armistice  was 
sighed,  is  a  small  crane,  for  hoisting  materials,  mounted 
upon  a  motor  truck  so  that  it  can  move  from  place  to 
place,  and  a  portable  pile  driver  which  it  is  thought 
will  be  useful  in  highway  and  other  construction  where 
it  is  necessary  to  drive  piles.  The  pile  driver  was 
designed  to  be  drawn  by  horses,  but  it  could  easily  be 
mounted  upon  a  motor  truck.  While  the  pile  driver  is 
being  transported,  the  leads,  which  are  30  ft.  in  height 
with  a  spread  of  17  in.,  are  folded  up.  The  driver  is 
operated  with  a  25-hp.  gasoline  engine,  and  can  be 
placed  in  operation  within  15  min.  after  arrival. 

Referring  to  the  pictures:  The  carpenter  shop.  Fig. 
1,  is  arranged  to  do  all  light  wood  work.'  As  shown, 
the  side  is  let  down  and  the  curtain  at  the  upper  part 
is  pulled  up  for  working.  It  contains  a  boring  machine, 
a  drill  press,  a  bench  grinder,  a  work  bench,  a  saw 
bench,  a  double-purchase  winch,  and  a  power  plant  and 
switchboard,  besides  the  necessary  tools  and  supplies. 
It  costs,  complete,  about  $8500, 

Fig.  2  shows  a  material  truck  with  the  side  opened 
up  for  removing  tools.  Each  truck  contains  about 
600  items  of  tools  and  supplies.  The  height  appears 
greater  in  the  view  than  it  actually  is,  because  the 
upper  portion  of  the  sheet-iron  side  is  folded  up  at  the 
top.  The  sides  are  arranged  so  that  they  may  be 
securely  locked.  The  cost  is  about  $8000. 

Of  the  other  portable  shops,  the  machine  shop.  Fig. 
6,  contains  a  work  bench,  a  drill  press,  a  portable  electric 
drill,  grinders,  an  electric  hammer,  a  14-in.  lathe,  an 


FIG.  1.  PORTABLE  CARPENTER  SHOP  WITH  SIDE  OPEN 


In  addition  to  the  devices  named  there  are,  of  course, 
the  transportation  trucks  and  the  fighting  machines 
such  as  tanks  and  artillery  tractors,  which  may  be 
considered  as  motor-transportation  features  developed 
by  the  war. 

That  efficiency  as  well  as  flexibility  characterized 
practically  all  the  motor  apparatus  used  in  France  may 
be  seen  from  the  following  statement  made  by  Maj. 
George  A.  Green,  assistant  chief  engineer  of  the  tank 
corps  of  the  British  Army  and,  before  the  war,  chief 
engineer  of  the  Fifth  Avenue  Coach  Co.,  of  New  York 
City.  He  stated  before  the  first  semi-annual  motor- 
transportation  conference  held  at  the  Colt-Stratton 
Building,  New  York  City,  that  during  18  months’  service 
in  France,  all  of  which  was  in  the  forward  fighting 
area,  he  had  not  seen  a  single  motor  truck  broken  down 
from  other  causes  than  ditching  and  direct  hits  by 
shells. 

Already  many  special  peace-time  motor  installations 
have  been  developed,  particularly  in  municipal  and 


KIGS.  3-9.  3.  TRACTOR  AND  SEARCHLIGHT  POWER  PLANT.  4.  OPEN-TYPE  60-IN.  SEIARCHLIGHT  ON  TRUCK.  6.  SIX. 
TY-INCH  BARREL  TYPE  SEARCHLIGHT,  WORKS  WITH  APPARATUS  SHOWN  IN  FIG.  3.  6.  MACHINE  SHOP. 

7.  BLACKSMITH  SHOP.  8.  PRINTING  SHOP.  9.  PARABOLOID  SOUND-RANGING  APPARATl’S 
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oxyacetylene  welding  outfit  with  a  power  plant  and 
necessary  tools  and  supplies.  The  complete  shop  costs 
about  $9500.  The  blacksmith  shop,  Fig.  7,  is  also  used 
in  handling  plumbing  and  tin-shop  work  when  neces¬ 
sary.  It  contains  a  work  bench,  a  forge,  hoists,  a  pipe¬ 
threading  machine,  a  shear  and  punch,  vises,  a  welding 
and  cutting  outfit  and  power  plant  tools  and  supplies. 
The  cost  is  about  $8000. 

Fig.  8  shows  a  portable  printing  shop  used  in  making 
maps.  During  the  parade  this  shop  was  turning  out 
two-color  posters,  20  x  30  in.  in  size,  advertising  the 
Victory  Loan.  All  the  shops  are  electric-lighted. 

Figs.  3,  4  and  5  show  the  various  searchlight  ap¬ 
pliances  used  for  detecting  airplanes.  Figs.  3  and 
5  go  en  train,  the  tractor  hauling  the  power  house  and 
the  searchlight  to  any  desired  location.  The  searchlight 
is  of  the  60-in.,  high-intensity,  barrel  type,  developed 
by  the  Corps  of  Engineers  It  has  a  turntable  base 
which  is  hidden  behind  the  Liberty  Loan  sign.  By 
means  of  500  ft.  of  cable  the  light  can  be  operated 
anywhere  within  that  radius  from  the  power  plant. 
The  power  plant  consists  of  a  gasoline  engine  directly 
connected  with  a  dynamo,  and,  like  the  searchlight, 
is  permanently  mounted  on  a  trailer. 

Fig.  4  show's  a  60-in.  open,  high-intensity  type  of 
searchlight,  which  is  mounted  upon  rubber-tired  wheels, 
so  that  it  can  be  removed  from  the  small  truck  and 
operated  within  a  radius  of  500  ft.  from  the  same. 
The  power  for  running  this  searchlight  is  mounted  in 
the  truck  back  of  the  cable  roll.  This  searchlight  has 
2,500,000  candlepower.  Tests  of  the  searchlight  used 
in  detecting  airplanes  have  shown  a  43%  visibility  at 
15,000  ft.  and  an  85%  visibility  at  12,000  feet. 

The  paraboloid  sound-ranging  apparatus  shown  in 
Fig.  9  was  merely  mounted  upon  this  truck  for  the 
purpose  of  the  parade.  It  is  used  in  testing  the  location 
of  artillery  by  the  sound  of  the  explosions. 

Colleges  Should  Play  a  Part 
in  Highway  Program 

Weakness  of  Road-Engineering  Courses  Compared 
With  Great  Need  for  Trained  Road  En¬ 
gineers  and  Material  Inspectors 

By  R.  L.  Morrison 

ProfeMor  of  Highway  Engineering,  Agricultural  and  Mechanical 
College  of  Texas,  College  StaUon,  Tex. 

There  is  no  single  line  of  activity  to  which  more 
public  attention  is  being  directed  at  present  than 
to  the  development  of  highways.  During  the  war  the 
amount  and  importance  of  highway  transportation 
greatly  increased,  but  new  construction  was  practically 
at  a  standstill  and  even  maintenance  was  reduced  to 
an  absolute  minimum.  With  the  ending  of  hostilities 
and  the  removal  of  legal  restrictions  upon  road  work, 
plana  were  immediately  made  for  an  era  of  roadbuild¬ 
ing  such  as  this  country  has  never  known  before.  What 
part  are  the  colleges  to  play  in  this  road-development 
program?  Are  they  leading  or  directing  the  movement? 
Are  they  doing  extensive  research  work  on  highway 
problems?  Are  they  training  highway  engineers  to 
spend  economically  and  efficiently  millions  of  dollars? 

Speaking  generally,  these  questions  must  be  answered 
in  the  negative.  Of  the  126  engineering  schools  of 
college  grade,  probably  not  more  than  a  dozen  devote 
as  much  as  five  term-hours  to  highway  engineering,  or 
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have  their  highway  course  given  by  teachers  witl  any 
practical  experience  as  highway  engineers.  Pract:  ally 
every  leading  engineering  school  has  at  least  one  spe¬ 
cialist  in  railway  engineering,  in  sanitary  engineering, 
and  in  structural  engineering,  but  the  highway  .spe- 
cialists  are  conspicuously  absent.  Is  there  suflkient 
reason  why  colleges  should  offer  more  than  a  two-  or 
three-hour  course  in  highway  engineering,  or  why  the 
instructors  should  have  any  broader  knowledge  than 
can  be  obtained  by  a  study  of  the  textbooks  u.sed  by 
the  students,  when  the  colleges  are  already  criticized 
for  specializing  too  much  in  undergraduate  work? 

The  branch  of  engineering  which  most  nearly  re¬ 
sembles  highway  engineering  is  railroad  engineering. 
When  a  young  engineer  in  employed  in  railroad  work 
after  taking  a  college  course  which  usually  includes  .‘(ev- 
eral  courses  in  railway  engineering,  he  works  under  the 
immediate  supervision  of,  say,  a  trained  and  experienced 
resident  engineer,  and  no  matter  how  limited  the  young 
man’s  knowledge  of  practical  railroading  may  be,  he 
has  every  opportunity  to  learn  and  cannot  go  far  wrong. 

Untrained  Men  in  Charge  of  Work 

On  the  other  hand,  the  2,500,000  miles  of  public  roads 
in  this  country  are  very  largely  in  charge  of  men 
absolutely  untrained  and  inexperienced  in  highway  or 
any  other  engineering  work,  and  who  are  constantly 
changing  as  a  result  of  political  changes.  That  there 
is  enormous  waste  of  money  spent  on  roads  is  known  to 
everyone.  Comparatively  few  roads  are  adapted  to  the 
traffic  which  they  are  called  upon  to  bear,  improper 
materials  are  often  used,  and  the  standardization  of 
methods  and  types  is  just  beginning.  The  young  man 
entering  highway  work  may  be  employed  as  a  county 
engineer  within  two  or  three  years  after  graduation, 
with  no  experienced  superior  to  guide  him,  or  he  may  be 
in  charge  of  work  for  a  state  highway  department  and 
located  miles  from  his  superior.  In  the  latter  case 
the  engineer  under  whom  he  is  working  may  be  as  new 
at  highway  work  as  he  is. 

In  no  other  field  do  so  many  engineers  get  responsible 
positions  without  previous  experience  in  the  work  they 
are  undertaking,  and  there  is  probably  no  other  field 
which  is  attracting  so  many  engineers  at  the  present 
time.  It  would  seem  that  this  combination  of  circum¬ 
stances  alone  is  sufficient  to  justify  the  colleges  in  spe¬ 
cializing  in  highway  engineering. 

Although  there  are  of  course  many  engineers  all  over 
the  country  who  are  thoroughly  versed  in  all  the  details 
of  highway  work,  there  is  also  a  large  number  who  are 
called  upon,  for  instance,  to  use  large  quantities  of  bitu¬ 
minous  materials  without  having  had  any  opportunity 
to  make  a  study  of  such  materials.  They  find  that  this 
is  an  extremely  difficult  subject  to  master  without  an 
instructor,  so  they  use  the  materials  by  trade  names 
only,  or  else  they  are  forced  to  copy  specifications  which 
they  do  not  understand  and  which  may  not  be  ap¬ 
plicable  to  their  particular  conditions.  If  they  wish  to 
have  intelligent  laboratory  control  of  their  bituminous 
work,  where  they  can  find  the  necessary  testing 
engineers?  How  many  colleges  are  equipped  to 
given  adequate  classroom  and  laboratory  instruction  in 
th«  subject  of  bituminous  road  materials?  And  if  the 
colleges  cannot  train  testing  engineers,  where  do  they 
come  from?  The  answer  is  that  as  a  rule  they  do  not 
come. 
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III  addition  to  training  engineers,  there  is  an  op¬ 
portunity  for  the  colleges  to  be  of  great  public  service 
by  giving  “short  courses”  for  local  road  officials  who  are 
not  engineers.  A  few  institutions  have  accomplished  a 
great  deal  along  this  line,  especially  in  cooperation 
with  state  highway  departments.  Valuable  missionary 
work  can  also  be  done,  especially  in  those  states  having 
the  fewest  good  roads,  by  means  of  public  lectures, 
bulletins,  press  articles,  exhibits,  etc.  thus  educating 
the  public  to  appreciate  and  demand  not  only  good 
roads  but  also  proper  methods  of  construction,  main¬ 
tenance,  financing,  and  administration  in  general. 

With  this  great  opportunity  before  them,  it  is  to  be 
hoped  that  the  engineering  colleges  will  decide  to  do 
something  more  than  turn  out  young  men  who  are  pre¬ 
pared  to  learn  something  about  highway  engineering, 
provided  they  can  find  someone  to  teach  them. 


“Fire  Finder”  for  Lookout  Stations 
of  Forest  Service 


AN  INSTRUMENT  DEVEI.OPEn  BV  THE  FOREST 
SERVICE,  TO  locate  FORE.ST  FIRES 


sight  on  the  skyline  or  other  line  to  be  sketched,  and 
slowly  rotating  the  sight-bearing  ring. 

A  map  of  the  country  under  observation  is  fastened 
to  the  upper  plate,  beneath  the  celluloid  ring  before 
mentioned,  the  center  point  of  the  map  representing  the 
observation  point.  The  instrument  rests  on  a  track 
mounted  on  a  1  J-in.  baseboard  28  in.  long.  The  observer 
can  move  it  along  this  track  without  disturbing  the 
orientation  or  level,  thus  avoiding  the  posts  of  the  look¬ 
out  cabin  that  might  obstruct  the  view. 

In  operating  the  instrument,  the  observer  looks 
through  the  fixed  peep  of  the  rear  sight  and  brings 
the  pointer  of  the  front  sight  to  bear  on  the  fire.  The 
instrument  being  already  oriented,  he  reads  the  azimuth 
of  the  line  of  sight  on  the  horizontal  circle  and  the 
vertical  angle  of  the  line  of  sight  on  the  front  sight 
graduation.  He  then  obtains  on  the  map  of  the  locality 
a  projection  of  the  line  of  sight  by  means  of  a  graduated 
steel  tape  which  extends  from  the  rear  to  the  front  sight. 
The  zero  of  this  tape  is  at  the  center  of  the  map,  and  by 
the  platting  pencil  he  obtains  the  position  of  the  fire 
on  the  panoramic  profile. 

The  location  of  the  fire  is  then  determined  by  (1) 
platting  the  intersection  of  the  lines  of  sight  when  the 
fire  is  reported  from  two  stations;  or  (2)  by  using  the 
vertical  angle  to  plat  the  intersection  of  the  line  of  sight 
with  a  profile  or  cross-section  of  the  country  along  that 
line  of  sight;  or  (3)  by  estimating  the  location  of  the 
fire  from  its  apparent  position  relative  to  other  points 
which  are  platted  on  the  map;  or  (4)  by  estimating  the 
location  of  the  fire  from  the  position  indicated  for  it  on 
the  panoramic  profile,  which  latter  estimate  may  be  made 
at  night  when  the  features  of  the  landscape  are  not 
visible. 


Increase  of  Highway  Costs  in  California 
Highway  costs  in  California  did  not  change  much  in 
the  period  between  1912  and  1916,  according  to  state 
highway  officials,  when  the  average  cost  of  the  standard 
concrete  pavement,  which  was  4  in.  thick  and  15  ft. 
wide,  amounted  to  $6200  per  mile,  exclusive  of  grading 
and  culverts.  In  1917,  however  this  cost  rose  to  $8400, 
and  in  1918  the  average  was  $10,800  per  mile. 


4  N  INSTRUMENT  combining  some  of  the  functions 
i\of  the  plane-table  and  the  transit  has  recently  been 
developed  for  locating  forest  fires  from  the  mountain 
lookout  stations  of  the  United  States  Forest  Service. 
Enough  of  the  instruments  were  manufactured  in  Port¬ 
land,  Ore.,  early  in  1918  to  equip  many  of  the  important 
lookout  stations  in  the  Northwest,  and  it  is  reported  that 
they  gave  satisfactory  service  last  summer.  In  some 
cases  fires  were  accurately  located  at  a  distance  of  50 
miles.  Acting  on  the  good  record  in  actual  use  of  the 
instruments,  the  Forest  Service  has  recently  adopted  it 
as  standard.  It  is  known  as  the  Osborne  fire  finder,  as 
it  was  developed  by  William  B.  Osborne,  Jr.,  of  the  Port¬ 
land  office  of  the  Forest  Service. 

The  instrument  head  consists  of  two  parts,  a  lower 
iron  plate  equipped  with  leveling  screws  and  lock  nuts, 
and  an  upper  iron  plate  of  24-in.  diameter  which  pivots 
on  the  lower  plate  and  bears  on  its  periphery  a  circle 
graduated  to  15  min.  To  this  upper  plate  is  fitted  a 
heavy  iron  ring  which  can  be  revolved  independently 
and  which  carries  front  and  rear  sights  and  a  vernier 
for  reading  the  horizontal  circle.  The  vernier  is  gradu¬ 
ated  to  read  to  15  min.  The  sights  are  of  brass,  the 
rear  sight  being  slotted  as  in  a  surveyor’s  compass,  with 
the  addition  of  a  fixed  peephole,  the  front  sight  being 
open  with  a  vertical  horsehair.  The  apparatus  for 
measuring  the  vertical  angle  of  the  line  of  sight  is 
attached  to  the  front  sight,  and  consists  of  a  perforated 
brass  belt  running  vertically  on  spiked  wheels  and  con¬ 
trolled  by  a  milled  wheel  and  pinion.  This  belt  carries 
a  pointer  and  an  indicator  set  horizontally  at  right 
angles  to  the  line  of  sight. 

The  indicator  slides  over  an  etched  tangent  graduation 
attached  to  the  outer  face  of  the  sight  and  reading  to 
minutes.  The  same  pinion  which  moves  the  belt  and 
pointer  carries  a  cogged  wheel  for  moving  a  pencil-bear¬ 
ing  rack  forward  and  backward  across  the  upper  plate  of 
the  instrument,  but  along  the  line  of  sight.  This  enables 
the  observer  to  sketch  the  panoramic  profile,  the  sketch 
being  made  on  a  ring  of  heavy  white  celluloid,  21  in.  in 
diameter  and  41  in.  wide,  which  is  placed  on  the  upper 
plate  of  the  instrument.  The  pencil  is  held  in  contact 
with  the  celluloid  by  a  spring,  and  the  profile  is  sketched 
by  the  observer  looking  through  the  peephole  in  the  rear 
iight,  keeping  the  pointer  and  horsehair  of  the  front 


Design  and  Construction  of  Navy  Concrete  Oil  Barges 

Beats  Built  at  Hudson  River  Yard  Have  Oil  Holds  Protected  by  Air  Compartments  and  Also 
May  Carry  Deck  Loads — Concrete  Poured  From  Trestle  at  Rear  of  Boats 

By  R.  M.  Burkhalter 

En^neor.  Louis  L.  Brown  Company,  New  York  City 

Three  concrete  oil  barges  for  the  United  States  strong,  rectangular  frame  which  serves  to  transmit  the 
Navy  were  successfully  built  and  launched  last  sea-  deck  load  to  the  hull  and  to  stiffen  the  boat  transversely, 
son  at  the  Hudson  River  yard  of  the  Louis  L.  Brown  corresponding  to  the  strong  frames  in  the  usual  nui- 
Co.,  at  Verplanck,  N.  Y.  These  vessels  were  designed  rine  design.  Longitudinal  strength  is  obtained  by  using 
in  general  outline  by  the  department,  but  details  were  fore  and  aft  bulkheads.  These  bulkheads  are  3  in.  thick, 
supplied  by  the  contractor.  They  are  being  used  as  oil  stiffened  every  4  ft.  by  vertical  beams  which  extend 
carriers,  and  differ  from  the  common  design  of  concrete  down  to  the  intermediate  deck.  Stiffeners  were  not  con- 
barges  in  that  they  have  below-decks  compartments  for  sidered  necessary  below  the  intermediate  deck,  since 
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FOKM  AND  YARD  LAYODT  FOR  NAVY  OIL  BARGES  BUILT  AT  VERPI.ANCK,  N.  Y. 


3000  bbl.  of  oil  and  a  deck  capable  of  carrying  a  500- 
ton  cargo,  although  both  loads  cannot  be  carried  at  Die 
same  time. 

The  prircipal  dimensions  of  the  barge  are:  Length 
112  ft.,  bei'.m  35  ft.  and  depth  13  ft.  4  in.  As  shown 
in  one  of  the  drawings,  the  barge  has  an  intermediate 
deck  below  which  six  fore  and  aft  bulkheads  run  the 
entire  length  of  the  barge.  Above  this  intermediate 
deck  are  four  fore  and  aft  bulkheads  which  provide 
three  spaces  for  oil  compartments  and  two  outboard 
compartments  without  cargo.  By  this  arrangement  an 
air  compartment  is  everywhere  provided  between  the 
oil  compartments  and  the  skin  of  the  barge.  There  are, 
in  addition,  three  transverse  bulkheads  above  and  below 
the  intermediate  deck,  making  a  total  of  32  separate 
compartments  in  the  barge.  The  amount  of  cargo  space 
and  of  air  space  below  deck  are  practically  equal. 

The  transverse  frames,  above  the  intermediate  deck 
only,  are  4  ft.  c.  to  c.  They  consist  of  vertical  beams 
of  lOJ-in.  depth  and  horizontal  beams  of  6-in.  depth  so 
placed  that  the  frames  formed  rectangles,  three  of  which 
appear  in  the  cross-section  of  the  barge.  The  vertical 
members  of  these  rectangles  are  beams  receiving, 
through  the  slab,  oil  pressure  or  water  pressure.  The 
top  members  of  the  rectangle  serve  as  deck  beams  and 
as  struts  between  the  two  verticals;  the  bottom  mem¬ 
bers  serve  as  struts  only.  Thus  there  is  produced  a 


the  unsupported  height  was  only  3  ft.  Rods  placed  in 
the  hull  and  deck  slabs  below  and  above  these  bulkheads, 
cause  the  structure  to  conform  to  the  requirements  of 
a  plate  girder.  By  placing  reinforcement  on  both  hull 
and  deck  either  flange  is  capable  of  taking  tension ;  that 
is,  the  girder  is  effective  as  a  plain  or  as  a  cantilever 
beam,  so  that  it  can  take  care  of  hogging  and  sagging 
strains.  Actually,  the  vessel  could  be  supported  at  its 
two  ends  only  or  by  its  middle  third  without  over¬ 
stressing  the  members. 

The  slabs  in  the  bottom  are  4  in.  thick  and  in  the 
side  3*  in.  The  reinforcement  used  is  welded  wire  and 
deformed  bars.  In  the  slab  the  reinforcement  was  en¬ 
tirely  of  mesh,  of  which  two  layers  were  used  in  order 
to  provide  for  the  negative  moment.  Rods  were  used 
for  beam  reinforcement.  In  addition,  a  number  of  rods 
were  placed  to  take  care  of  the  strains  induced  by 
hogging  and  sagging  action.  Much  care  was  used  in 
the  choice  of  concrete  materials,  and  the  final  choice 
was  a  special  mixture  of  limestone  screenings  and  i-in. 
crushed  limestone.  The  virtue  of  this  product  is  the 
perfect  grading  of  materials  from  the  fineness  of  port- 
land  cement  to  the  i-in.  aggregate. 

In  the  design  the  stresses  used  were  12,000  lb.  per 
square  inch  in  steel  and  800  lb.  per  square  inch  in  con¬ 
crete.  The  stress  in  concrete  was  taken  as  37i%  of 
an  ultimate  strength  of  3000  lb.  Tests  made  by  the 
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tudinal  rod.s.  Tne  mesh  was  placed  transversely  and 
was  cut  in  lengths  which  extended  above  the  joint  in 
the  sides  of  the  hull.  Posts  were  then  erected  and  in¬ 
verted  trusses,  framed  of  light  lumber,  were  placed  so 
that  the  upper  chord  spanned  40  ft.  clear — that  is,  2i 
ft.  each  side  of  the  outside  skin  of  the  boat.  The  lower 
chord  was  30  ft.  long  and  was  included  within  the  out¬ 
side  forms.  This  lower  chord  supported  the  reinforce¬ 
ment  and  the  working  platforms  and  runways.  The 
chords  were  spliced,  the  framing  was  simple,  and  the 
erection  by  means  of  a  gin-pole  was  easily  effected.  The 
lower  chord  was  placed  high  enough  to  clear  the  inter¬ 
mediate  deck  by  2  ft.  and  the  lower  level  of  the  gantry 
connected  with  the  platform  on  the  lower  chord  of  the 
trusses. 

The  bottom  of  the  barge  was  first  concreted,  the  con¬ 
crete  being  conveyed  to  the  panels  by  buggies.  Tied  to 
the  bottom  reinforcement,  stubs  were  placed  to  extend 
up  into  the  bulkheads,  longitudinal  and  transverse.  The 
next  step  was  the  placing  of  reinforcement  and  forma 
lor  the  longitudinal  bulkheads  and  the  intermediate  deck. 
The  forms  were  in  8-ft.  lengths  and  in  three  parts  form¬ 
ing  the  two  sides  and  the  top  of  the  square,  or,  as  it 
was  called  on  the  work,  the  tunnel.  The  stubs  tied  to 
the  bottom  reinforcement  were  hooked  into  the  strands 
of  the  reinforcement  of  the  bulkheads,  such  engagement 
giving  a  positive  connection  of  the  reinforcement  of  the 


INTERMEDIATE  DECK  OF  NAVY  OIL  BARGE  CONCRETED 
FROM  .Sl’SPENDED  RF^NWAY 


two  parts.  This  scheme  of  bonding  was  followed 
throughout  the  construction. 

The  bulkheads  and  the  hull  were  poured  to  the  level 
of  the  intermediate  deck,  and  the  intermediate  deck 
was  then  poured.  The  webbing  and  the  lower  chord  of 
the  tru.sses  were  then  removed,  and  the  platform  was 
shifted  to  the  upper  chord.  This  chord  was  posted  in 
the  center.  The  forms  for  the  bulkheads  above  the  in¬ 
termediate  deck  were  then  set,  the  panel  forms  on  the 
sides  on  w’hich  there  were  no  beams  being  placed  first. 
Against  this  the  mesh  w^as  placed  and  then  the  4-ft. 
panels  forming  the  slabs  and  beams  were  set.  These 
bulkheads  and  the  hull  were  concreted  to  the  deck  level 
in  two  lifts.  With  these  forms  removed,  supports  were 
provided  and  the  panels  of  the  deck  forms  were  placed. 
In  concreting  the  deck  the  methods  used  in  pouring  were 
similar  to  those  used  in  pouring  floors. 


BARGE  LAUNCHED  ENDWISE  FROM  CONCRETE  \VAY.'< 


Additional  reinforcement  was  provided  where  the 
deck  fittings  were  placed,  and  holes  were  left  in  the  deck 
for  the  fitting  bolts.  The  fittings  placed  were  standard 
Navy  fittings.  Under  each  was  placed  an  oak  seating 
3  in.  thick  to  protect  the  concrete  deck.  A  2-in.  oak 
wa.sher  was  provided  below  deck  for  each  of  these  bolts, 
and  the  bolts  were  grommeted  to  make  them  water-tight 
A  waist  for  the  deck  cargo  consists  of  brackets  of  struc¬ 
tural  steel  bolted  to  the  deck  on  8-ft,  centers  and  sup¬ 
porting  5  ft.  of  3-in.  pine  plank.  The  fenders  are 
6  X  12-in.  oak  cut  from  local  timber,  bolted  to  the  sides 
of  the  vessel  by  3-in.  bolts  2  ft.  on  centers.  Inside,  a 
2-in.  plank  was  framed  between  the  vertical  beams  to  act 
as  a  washer  for  two  bolts. 

One  of  the  essential  features  in  the  construction  was 
the  curing  of  the  concrete.  Concreting  in  extremely  hot 
weather  was  avoided,  and  at  all  times  the  concrete  was 
shaded  from  the  sun  for  at  least  two  weeks  after  plac¬ 
ing.  The  surface  of  the  concrete  during  this  time  was 
constantly  kept  wet,  being  sprinkled  as  often  as  was 
necessary.  After  the  removal  of  the  forms  the  exterior 
skin  of  the  barge  w’as  carefully  gone  over,  and  all  pro¬ 
jections  were  rubbed  down  by  a  carborundum  brick. 
The  surface  of  the  concrete  was  then  rubbed  with  a  ce¬ 
ment  brick,  directly  following  a  brush  of  thin  mortar. 
Consideration  was  given  to  the  painting  of  this  hull 
with  a  paint  other  than  a  cement  product,  but  the  Navy 
gave  instructions  that  this  be  omitted,  in  order  to  test 
the  Water-tightness  of  the  slab.  The  barges  proved  to 
be  dry — dusty  dry.  However,  it  is  probable  that  an 
application  of  some  waterproof  coating  on  the  skin  of 
barges  would  be  desirable  in  that  it  would  assist  in  pre¬ 
venting  water  from  attacking  the  steel  reinforcement 
of  the  barge. 


England  Has  Built  Twenty -Two  Concrete  Barges 
Up  to  Mar,  25  Great  Britain  had  launched  22  concrete 
barges,  according  to  a  statement  recently  made  in  the 
House  of  Commons.  Of  these,  nine  had  been  completed 
and  five  actually  delivered.  Twenty-two  more  barge.s 
are  under  construction,  as  well  as  six  concrete  tugs.  It 
is  stated  that  as  the  Government  does  not  require  such 
vessels  now,  it  is  not  the  intention  to  build  more, 
because  in  the  opinion  of  the  Admiralty  there  has  not 
yet  been  sufficient  experience  to  justify  opinion  concern¬ 
ing  their  success. 


(at  Wood  St.  and  at  Fifth  Ave.),  and  one  on  Second 
Ave.  (at  Woixl  St.),  the  station  intervals  rangintr  from 
760  to  1860  ft.  Cars  will  enter  and  leave  the  subway 
by  way  of  portals  located  above  high-water  level. 

It  is  intended  that  all  surface  cars  in  the  city  shall 
loop  through  the  subway  except  the  North  Side,  West 
End,  and  Lincoln  Ave.  cars,  which  will  extend  only  to 
the  outer  edge  of  the  business  district  and  will  turn 
back  by  w’ay  of  surface  loops  on  Liberty  Ave.  (between 
Federal  and  Stanwix  Sts.)  and  around  the  court  hou.se 
at  Grant  and  Diamond  Streets. 

Referring  to  present  tratlic  conditions  and  the  pro¬ 
posed  subway  service,  Mr.  Sprague  reports  that  at  pres¬ 
ent  573  cars  per  hour  enter  the  downtown  district  dur¬ 
ing  the  rush  hours.  Of  these  about  60'', ,  or  335  cars 
per  hour,  would  use  the  subway  loop,  the  others  using 
the  two  surface  loops  mentioned. 

No  definite  plans  for  operation  have  been  formulated, 
but  the  city  officials  believe  that  the  subway  can  be 
leased  to  the  street-railway  company  for  operation.  In¬ 
asmuch  as  the  use  of  the  subway  would  probably  not  in¬ 
crease  the  revenues  of  the  street-car  system  very  greatly, 
it  is  anticipated  that  part  of  the  cost  of  the  subway 
will  have  to  be  borne  by  the  city.  This  is  regarded  as 
a  proper  offset  against  the  cost  of  street  widenings  and 
other  improvements  which  would  have  to  be  made  for 
relief  of  street  traffic  if  the  subway  were  not  built  and 
the  street  cars  thus  were  not  taken  from  the  street 
surface. 

Development  of  the  loop  into  the  downtown  portion 
of  a  true  rapid-transit  system  is  thought  to  be  quite 
practicable  at  a  later  time.  No  suggestions  have  been 
made  for  future  provision  for  the  surface  cars  when 
the  loop  is  thus  taken  over  for  rapid-transit  service. 


Street-Car  Loop  Subway  Proposed 
by  Pittsburgh 

Six-Million-Dollar  Municipal  Project,  to  Relieve 
Downtown  Traffic  Congestion,  Advocated 
by  City  .Authorities 

ISSUE  of  city  bonds  for  $6,000,000  to  build  a  street¬ 
car  subway  loop  in  downtown  Pittsburgh  has  been 
proposed  by  the  mayor  and  public  works  department  to 
the  voters  of  the  city.  Following  several  prior  studies 
for  transit  improvement  in  the  city,  a  report  recom¬ 
mending  two  rapid-transit  lines  from  the  heart  of  the 
city  to  the  eastern  suburbs  was  rendered  a  year  ago  by 
E.  K.  Morse,  appointed  as  city  transit  commissioner  to 
investigate  the  situation  and  work  out  a  solution.  This 
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Engine  Terminals  and  Roundhouse  Cost 

l  N  engine  terminal  capable  of  handling  100  locomo- 
Vtives  daily  will  cost  about  $660,000,  at  present 
^  prices,  for  construction  and  equipment,  according  to  a 

rK<)i*o.‘<Ki>  STREKT-c.\K  i.oop  scisw.w  I .N  F>iTTsi!i'!{<:ii  paper  on  “Modern  Tendencies  in  Roundhouse  Design,” 

read  before  the  Western  Society  of  Engineers  by  E.  M. 
Haas,  railway  specialist  of  the  Austin  Co.  This  would 
give  annual  fixed  charges  of  about  $69,300  at  101% 
for  intere.st  and  depreciation,  or  about  $2  per  engine 
per  day.  About  33%  of  the  total  first  cost  would  be  rep¬ 
resented  by  the  roundhou.se  and  its  equipment,  the  build¬ 
ing  of  reinforced  concrete.  The  cost  per  roundhouse 
stall  at  1918  prices  has  ranged  from  $6000  to  $22,000 
for  the  building,  with  light,  heat  and  plumbing;  while 
for  the  entire  terminal  it  has  ranged  from  $25,000  to 
$50,000  per  stall.  The  higher  costs  imply  permanent 
construction  and  ample  labor-saving  facilities.  The  dis¬ 
tribution  of  cost  of  such  a  terminal  is  shown  in  the 
accompanying  table. 

Fire-resisting  construction  is  highly  desirable,  for. 


recommendation,  which  contemplated  an  expenditure  of 
something  over  $12,000,000  for  the  two  lines,  did  not 
meet  with  the  favor  of  the  city  officials,  however,  partly 
for  the  reason  that  it  would  not  relieve  the  downtown 
congestion  of  traffic.  On  account  of  the  topographical 
limitations  to  the  development  of  the  Pittsburgh  busi¬ 
ness  district,  the  narrowmess  of  the  downtown  .streets, 
and  the  very  great  density  of  street-car  traffic  morning 
and  evening,  it  has  been  concluded  that  relief  of  the  sur¬ 
face-car  congestion  must  be  the  first  line  of  attack  on 
the  transit  problem.  The  present  project  has  been  de¬ 
veloped  from  this  point  of  view. 

In  the  accompanying  sketch  map  of  the  “Point”  dis¬ 
trict  of  Pittsburgh,  taken  from  a  recent  pamphlet  by 
N.  S.  Sprague,  chief  engineer  of  the  city’s  department 
of  public  works,  the  proposed  loop  subway  is  indicated 
by  a  broken  line.  The  route  extends  through  Liberty 
Ave.,  Ferry  St.,  Second  Ave.  and  Grant  St.,  passing  the 
Pennsylvania  Railroad  station  at  the  turn  from  Grant 
St.  into  Liberty  Ave.  The  structure  i  to  be  8400  ft. 
long  and  is  to  be  a  two-track  subway  in  which  all  cars 
will  operate  in  the  same  direction  around  the  circuit. 
Passengers  will  enter  and  leave  by  way  of  six  stations, 
three  of  them  being  located  on  Grant  St.  (at  Fourth 
Ave.,  Fifth  Ave  and  Seventh  Ave.),  two  on  Liberty  Ave. 


COST  OF  ENOINE  TER.VII.NAI.  TO  HA.VDI.E  100  bOCOMLO- 
TIVES  DAII-Y 

24-Btall  roundhouse . ...$220,00f 

(iradinK,  drainage  and  tracks  . 70.00( 

Two  inspiH'tlon  pits  and  service  building .  io.OOt 

Coaling  and  8<tnd  station,  water-supply .  74.00t 

Two  water-type  ashpits  with  a  gantry  crane .  36.001 

100-ft  turntable  and  pit .  20,00t 

Oil  house  and  equipment  . . .  lO.OOt 

.Machine  shop  and  power  house .  64.001 

Holler-washing  plant.  10-Ion  crane,  electric  hoist  for 

engines,  shop  and  power  house  ts]ulpinent .  120,00( 

Miscellaneous  .  30.00( 


tJis.-  *^-11  '  I 
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although  roundhouse  fires  are  not  frequent,  they  may 
cause  great  loss  to  expensive  locomotives,  besides  put¬ 
ting  engines  out  of  commission.  This  may  be  the  case 
even  if  only  the  roof  is  of  wood.  Timber  frame  and 
roof  with  brick  walls  has  been  a  very  general  type,  but 
involves  high  cost  for  depreciation  and  maintenance. 
Both  steel  and  concrete  construction  were  noted  by  Mr, 
Haas,  but  he  favored  the  latter,  and  also  preferred 
monolithic  concrete  construction  to  the  unit  system. 
He  referred  to  the  desirability  of  long  span  between 
<he  post.s,  in  order  to  avoid  interference  with  the  work 
on  the  engines.  For  this  reason  a  design  used  by  the 
New  York  Cenetral  R.R.  has  a  64-ft.  truss  span  over 
the  main  space.  Incidentally,  these  trusses  were  origin¬ 
ally  made  of  heavy  timbers,  but  they  are  now  built  up 
of  planks,  in  order  to  cheapen  the  construction. 

Overhead  cranes  have  been  applied  in  a  number  of 
roundhou.ses  and  an  investigation  made  on  the  Pennsyl¬ 
vania  R.  R.  .showed  that  the  maximum  load  to  be  hand¬ 
led  was  about  8i  tons,  so  that  a  10-ton  crane  would  be 
adequate  for  this  service.  In  Mr.  Haas’  opinion  there  is 
a  tendency  to  substitute  the  engine  hoi.st  for  the  drop 
pit  for  handling  wheels  and  axles,  owing  to  the  greater 
liability  of  danger  in  jacking  up  the  engines  on  the 
pits,  due  to  weight  of  modern  engines  and  the  use  of 
inexperienced  labor.  For  heating,  the  hot-blast  system 
is  considered  preferable,  as  it  costs  little  more  than 
the  direct  system  and  has  the  advantage  of  providing 
forced  ventilation. 

Daily  Code  Letter  Shows  Status  of 
All  Highway  Work 

Texas  State  Highway  Department  Condenses  All 
Daily  Progress  Reports  Into  One  Page  by 
Means  of  Alphabetical  Symbols 
By  Julian  Montgomery 

Division  Engineer,  Texas  State  Highway  Department 

USING  alphabetical  symbols,  the  Texas  State  High¬ 
way  Department,  which  has  189  state-aid  projects 
and  190  Federal-aid  projects,  has  found  it  possible  to 
make  on  one  sheet  of  letter  paper  a  combined  daily 
progress  report  of  the  status  of  all  jobs.  The  key  for 
the  code  letter,  which  is  sent  to  each  recipient  of  the 
report,  makes  it  possible  to  tell  at  once  the  condition 


of  each  job  in  the  state,  while  the  job  number  ai  l 
county  indices  give  a  complete  description  of  the  proj¬ 
ect  These  reports  have  been  found  very  useful  in  con- 
veying  accurate  information  to  commissioners  and  en¬ 
gineers  who  are  constantly  being  questioned  as  to  tiie 
status  of  the  various  jobs. 

Due  to  the  recent  war,  most  state-aid  and  Federal- 
aid  projects  have  been  inactive.  The  majority  of  the 
counties  in  which  they  are  located  have  not  finally  co’ii- 
pleted  their  applications  for  aid,  one  of  the  main  rea¬ 
sons  being  that  they  had  no  available  funds  at  the  time 
of  making  application.  In  order  to  complete  their  ap¬ 
plications  they  must  show  the  source  from  which  the 
county’s  share  of  the  cost  of  construction  is  to  come 
— usually  bond  issues. 

Whenever  aid  is  allotted  to  a  county  on  a  state  high¬ 
way,  this  allotment  is  given  a  job  number  for  filing 
reference,  and  when  the  job  has  reached  the  stage  for 
the  execution  of  the  project  agreement  it  is  then  given 
a  project  number.  Work  other  than  road  construction, 
such  as  the  preparation  of  county  road  maps  (specified 
by  law  to  be  done  by  the  highway  department  in  certain 
in.stances),  involving  the  expenditure  of  money  by  the 
department,  also  receives  a  job  number.  The  projects 
are  in  various  stages  of  progress,  ranging  from  195 
which  have  not  finally  completed  their  applications  for 
aid,  to  81  which  are  now  under  con.struction. 

The  state  highway  engineer,  the  highway  commis¬ 
sioners,  and  the  division  engineers,  located  in  different 
parts  of  the  state,  every  day  receive  numerous  in¬ 
quiries  concerning  the  present  status  of  these  state-  and 
Federal-aid  projects.  In  order  to  be  able  to  answer 
these  numerous  inquiries,  and  to  have  the  present  status 
of  each  job  for  available  information,  the  state  highway 
engineer  found  it  necessary  to  have  a  comprehensive 
daily  progress  report  of  all  jobs.  To  serve  its  intended 
purpose,  it  was  necessary  for  this  daily  report  to  be  very 
brief,  easily  digested  and  thorough. 

To  the  writer  was  entrusted  the  task  of  designing 
such  a  report.  It  is  easily  seen  that  an  ordinary  written 
report  covering  about  400  jobs,  if  intelligently  prepared, 
would  cover  10  to  12  pages.  To  issue  such  a  report 
daily  would  entail  a  great  deal  of  printing  and  consume 
a  large  quantity  of  paper.  It  was  found  that  a  status 
key  combined  with  a  job  number  key  enabled  the  daily 
status  of  every  job  to  be  given  on  one  sheet  of  paper. 


t'ODE  LKTTEU,  JOH  A.ND  COU.N'TY  I.XDE.XK.S  A.XD  CODE  KEY  I'SED  BY  TEXAS  .STATE  HIGHWAY  DEUAUT.MENT 


1 

RARIII.RRAT.Q 

51 

AYYHVHNLUR 

101 

NAHF.BAARAA 

151 

QKOAAGARNB 

201 

AGyAAABPZR 

251 

NAAAAAI.NIIZ 

501 

AAAARARAAA 

551 

A.\.AAAAE1)AA 

Oax  y  Report  on  Jol>4,  March  8,  1919 


RRQRRVI.HYW 

RRMXYNRYRY 

BAR.\AA.\EF.R 

AITHYYRYBBR 

50 

PGARALIAFY 

YAABAGARLY 

AYAARBIAEB 

YNFAAABBBA 

100 

AKBAAAMAAR 

LAAAAYYAAR 

BAARBAAAAA 

AHMBARARLO 

150 

BAAARRABAV 

AllRABAAAAA 

AAAARARAAA 

AAAAAAAHBG 

200 

RXBAACAABA 

B.VZZBAAHWO 

ZAACRNAAAA 

AAAAZZZZAA 

250 

YBAAABAADB 

ABANANAAAA 

ZAAAAAAARA 

AARNRAAAAA 

500 

AAAAF'.IIAARG 

BAAAAC.ACAB 

AAAAAAAAAM 

BRNCABAAGA 

550 

NAAA.AAY.\AA 

AAAAAAAA.AA 

“Pretent-Status"  Key 

BBAAAAAAA 

400 

A  ApplirstioO  inroniplcte 
B  Anpliration  ponipleU- 
C'  I’laiui  n'wivpd;  appli<'sti<>n  incomplete 
D  I’laii*  nToi\e«l:  application  complete 
E  Blana  returned  for  correction 
K  Heviaeil  plana  received 
U  riana  approved 
H  Fe«lcral-aid  plana  forwarded 
I  Einieral-aid  plana  returned  for  reviaion 
J  Keviaeif  Federal-aid  plana  forwarded 
K  Federal-aid  plans  approved 
L  lettinc  advertised 
M  Bids  rejectfd 

Job  Sumber  Index  (Sample) 


Job  Eatimated  Federal 

No.  Count.v  Coat  State  Aid  Aid 

150  Tra%-ia  tl00.4}6  00  $25,109.00  . 

151  Cluadaluiie  12,516  25  .  $5,000  00 

152  Camp  65.644  52  .  17.454  00 


N  Contract  awarded 
O  Contract  exeeuteil 
P  State  Project  Agreement  executed 
Q  Federal  Ptojeet  Agiwment  executed 
R  Work  atarttd 
S  Work  auapended 
T  Work  renewTd 
U  Work  complete 

V  Work  accepted. 

W  Final  estimate  paid 

X  Final  reimbursement  received  by  Federal  Government 

Y  F^oject  auapended  of  dead 

Z  SpaMr  or  filler  or  County  Road  Map 


County  Index  (Sample)  — Project  No.— 


County 

Ixical  Name  of 
Road 

Job 

No. 

Highway 

State 

Aid 

Fetlera! 

Aid 

Taylor 

Texarkana-EI  Paso 

297 

1 

61 

26 

Titus 

Texarkana-FIl  Paso 

54 

1 

15 

Travia 

Auatin-Loekhart 

150 

29 

55 

/ 


A  reproauction  of  the  code  portion  of  one  of  these 
sheets,  together  with  the  key,  is  given  in  the  table.  The 
code  in  this  case  covered  only  about  one-third  of  a  sheet 
and  the  remainder  was  used  for  a  summary  of  the  va¬ 
rious  information  and  an  announcement  of  coming  let¬ 
tings  and  jobs  under  construction. 

It  will  be  noticed  that  the  code  letters  in  the  daily 
report  are  arranged  in  groups  of  10.  This  is  for 
convenience  in  locating  the  job  numbers.  Beginning  in 
the  upper  left-hand  corner,  the  first  capital  letter  de¬ 
notes  the  present  status  of  Job  No.  1,  the  second  capital 
letter  that  of  Job  No.  2,  etc.  Fifty  jobs  are  on  each 
line,  arranged  in  groups  of  ten.  To  expedite  the  loca¬ 
tion  of  job  numbers  on  the  report,  the  numbers  of  the 
first  and  last  job  on  each  line  are  placed  at  the  be¬ 
ginning  and  end. 

The  “present-status”  key  is  self-explanatory.  Each 
capital  letter  represents  a  step  in  the  process  of  the 
completion  of  the  project,  from  the  time  when  aid  is 
granted  to  the  acceptance  of  the  completed  work  and 
payment  of  the  final  estimate.  Some  of  the  job  numbers 
refer  to  other  things  besides  state-  and  Federal-aid  proj¬ 
ects,  such  as  the  preparation  of  country  road  maps.  The 
letter  “Z”  is  supplied  for  such  jobs. 

Each  person  to  whom  the  daily  report  is  sent  is  sup¬ 
plied  with  a  job  number  index  showing  the  job  number. 


county,  estimated  cost,  state  aid  and  Federal  aid.  In 
addition,  an  alphabetical  index  by  counties  is  furnished 
showing  county,  local  name  of  road,  job  number,  high¬ 
way  number,  state  project  number  and  Federal  project 
number.  Samples  of  these  indexes  are  also  given  in 
the  table. 

Example 

It  is  seen  that  the  last  letter  in  the  third  line  of  the 
daily  report  is  “O.”  This  is  the  150th  letter  and  there¬ 
fore  gives  the  present  status  of  Job  150.  Referring  to 
the  “pre.sent-status”  key,  the  letter  “O”  shows  that  the 
project  has  reached  the  stage  where  the  contract  for  Job 
No.  150  has  been  let  and  executed  between  the  con¬ 
tractor  and  the  department  Knowing  that  the  project 
has  reached  this  stage,  it  is  known  also  that  all  the 
stages  preliminary  to  this  have  been  completed. 

Referring  to  the  job  number  and  county  indexes,  it  is 
noticed  that  Job  No.  150  is  a  state-aid  project.  No.  33, 
on  the  Austin-Lockhart  section  of  .state  highway  num¬ 
ber  29,  Travis  County,  and  that  $25,109,  state  aid,  has 
been  allotted  to  this  road. 

This  daily  report  is  printed  by  multigraph  which  is 
kept  set  all  the  time.  Only  such  daily  changes  are  made 
in  the  capital  letters  as  are  dictated  by  the  changes  in 
the  present-day  status  of  each  job. 


Maintaining  Traffic  During  Erection  of  Louisville  Bridge 

Floods  and  Washouts  Caused  by  Swift  Current  of  Ohio  River  Force  Revision  of  Methods — 
Timber  Towers  Support  Longitudinal  Steel  (iirders 

The  erection  of  the  new  double-track  riveted-truss  4  p.  m.,  and  diverting  some  trains  to  other  bridges  at 
spans  outside  of  the  historic  Fink  trusses  of  the  the  critical  stages  in  the  work,  operation  was  maintain- 
Loui.sville  bridge  practically  without  interruption  of  ed  throughout  the  two  years  from  June,  1916,  to 
traffic  was  completed  last  year  in  spite  of  many  difficul-  October,  1918,  during  which  time  about  one  mile  of 
ties  caused  by  the  .swift  current  of  the  Ohio  River  and  steel  superstructure  was  erected,  including  the  long 
unu.sual  flood  conditions  which  at  one  time  resulted  in  644-ft.  riveted  span  and  a  260-ft.  lift  span.  The  old  ma- 
the  loss  of  some  steel  lower  chords  and  floor  material  sonry  piers  were  built  by  removing  the  upper  courses 
by  the  washing  out  of  the  falsework.  By  bunching  the  and  capping  with  steel  grillages  surrounded  by  concrete, 
trains  to  pass  over  the  bridge  at  the  noon  hour  or  about  The  principal  design  features  of  this  bridge  were  de- 


QANTRT  TRAVELER  DISMANTLING  OLD  400-POOT  SPAN  AND  BRECTINO  NEW  644-FOOT  TRUSSES 


hcrilwd  in  K»fihitfnni/  Stu'M-liratrd  «)f  May  22.  liMti, 
p.  1007. 

KrtH’tinn  of  tht*  011-fl.  Mpan  was  carriod  out  by  the 
iiMO  of  timbor  bonta  built  in  )froup.a  of  four  and  «up- 
portiiiK  longitudinal  Htoel  tfirdera  for  the  tracks  of  a 
gantry  traveler.  Many  (litlk'ullieH  had  to  be  overcome 
in  placiiiK  Ihe.ae  bent.s  on  the  rouRh  rock  bottom  of  the 
river.  In  jreneral,  the  principle  adopted  to  avoid  flood 
danger  wa.s  the  use  of  longitudinal  steel  tfirdera  on 
timber  towers  spaced  to  conform  to  the  leinrths  of  the 
available  girders.  This  resulted  in  trreater  clear  water¬ 
way  for  the  swift  current,  which  averavri'd  about  10 
miles  p(>r  hour,  and  a  l«'.s.s  number  of  bents  to  be  .set  on 
the  ri'’er  bottom. 

h'rrction  I'rottrrxH — Krection  work  started  in  June, 
1010,  on  the  deck  spans  at  the  north  eml,  working  from 
the  abutment  to  the  Imliana  channel  span.  Hy  Oct.  M, 
H2.‘t  ft.  had  been  erwted,  consistintr  of  three  180-ft.  ilw'k 
.spans,  one  ir>0>ft.  deck  span,  and  two  small  girder  spans. 
Itetween  .Sept.  1  and  Sept.  Ifi  of  the  .same  year,  five 
2-ir>-ft.  deck  spans,  connecting  the  two  through-truss 
spans,  were  completed.  The  next  year  the  !170-ft. 
throuKh  span  was  const rucUsI  between  Apr.  20  and  July 
10,  followed  by  the  remainiiiK  nine  deck  tru.s.se.s  on 
the  Louisville  side,  which  were  completed  by  Jan.  20, 
lOlS.  The  lift  span,  with  its  approach  girder  spans, 
was  erts-ted  in  the  spring  of  1018.  Work  bevran  on  the 
•M  l-ft.  throuKh  sjmn  on  Apr.  20,  1018,  ami  it  was  .swun^ 
on  Oct.  LO.  1018,  alnnit  six  months  later. 

Deck  SfHtn  Krrrtionr  -A  regular  secpience  in  the  ens’- 
tion  of  the  series  of  245- ft.  deck  truss  spans  was  fol- 
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lowed.  In  each  case  the  j 

first  operation  was  the 
construction  of  the 
double-bent  timber  tow¬ 
ers.  These  were  placcsl  on 
concrete  pedestals  an¬ 
chored  to  rock  by  U-in. 
ifaspipe  set  in  cement 
Krout,  similar  concrete 
foundations  also  bein^ 
u.sed  for  the  pedestals  of 
the  .'170-ft.  Kentucky 
channel  spun. 

The  timber  towers, 
which  supiMirted  steel 
Kirders  at  a  level  just  be¬ 
low  the  lower  chords  of 
the  old  tru.Hses,  were 

spaced  according  to  the  - — 

length  of  the  Kirdors  oantuy  eiirction  ok 
available — in  the  case  «44-koot  hpa.v 

of  the  deck  spans  these  girders  were  70  ft.  lou^j  and 

were  obtained  from  the  contractor.  They  wen- 
placed  by  a  derrick  car  from  the  old  Kink-truss  .spans 
Timber  pony  bents  were  then  erected  on  the.se 
Kirders,  one  on  each  side  of  the  panel  points  of  the 
old  truss,  blockinK  up  under  the  old  striiiKers  to  support 
the  floor.  Kxcept  for  the  first  K^oup  of  spans  erected, 
fhe.se  pony  bents,  as  shown  in  one  of  the  drawings,  were 
supported  by  floor-beams  removed  from  tho  old  trusses. 

As  soon  as  this  falsework  had  been  constructed  and 
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the  floor  supported  in  two  ad-  ' 
jacent  spans,  the  old  Inter- 
me<liate  masonry  pier  was  cut 
(iowTi  by  carefully  removing 

follows:  In  the  first  span,  —  — 

the  old  wrought-iron  mem-  THROi'rtii  mule  ti 

IsTs  of  the  trusses  were  ^ 

being  burned  through  by  acetylene  torches  and 
the  cast-iron  chord  splice  bolts  burnt  out,  allowing  the 
removal  of  the  old  trusses ;  in  the  next  span  the  steel  of 
the  new  trusses  was  in  process  of  erection  by  a  through 
mule  traveler  built  up  of  steel  and  timber,  as  seen  in  one 
of  the  photographs;  in  the  third  span  the  new  truss 
members  were  being  riveted,  and  the  falsework  bents 
then  removed  for  use  in  the  next  span. 

Since  the  old  trusses  were  so  light,  it  was  necessary 
to  use  care  not  to  overload  them  in  the  erection  opera¬ 
tions  carried  out  by  derrick  cars  on  the  old  tracks.  In 
changing  floor,  two  or  three  panel  units  were  handled  by 
these  cars,  the  old  stringer  connections  being  cut 
through  at  the  floor-beams.  Special  blocking  on  the 
pony  bents  supported  the  old  stringers  in  adjacent 
panels. 

Under  the  lift  span,  where  the  rock  bottom  of  the  canal 
is  covered  by  several  feet  of  soft  mud,  the  bottom  story 
of  the  falsework  was  set  one  leg  at  a  time  between  guide 
timbers,  and  driven  to  bearing  on  rock  by  two  or  three 
blows  of  a  light  pile-hammer.  This  method  was  also 
used  under  the  644-ft,  span,  although  the  rock  bottom 
was  clear  of  mud.  However,  the  depth  of  water,  10  or 
12  ft.,  and  the  velocity  of  the  current,  about  10  miles 
per  hour,  would  have  made  it  very  difficult  to  place  con¬ 
crete  footings  on  the  river  bottom.  Under  the  large 
span  the  legs  were  shod  with  cast-steel  shoes,  but  no 
shoes  were  used  in  the  canal.  Before  this  scheme  was 
adopted  it  was  planned  to  use  rock-filled  cribs  under  the 
long  span,  but  the  attempt  was  abandoned. 

Erecting  6^1t-Foot  Span — The  general  procedure  in 
the  erection  of  the  644-ft.  span  which  replaced  the  old 
400-ft.  through  span  and  one  of  the  245-ft.  deck  spans 
and  involved,  therefore,  the  removal  of  the  intermediate 
pier,  was  as  follows :  A  creeper  traveler  on  the  top  chord 
of  the  through  span  was  used  in  placing  the  timber  bents 
below  that  span,  and  derrick  cars  placed  the  bents  under 
the  deck  span.  The  spacing  of  these  timber  bents  in 
the  longer  span  was  equal  to  the  double-panel  length  of 
the  big  truss,  while  in  the  shorter  span  bents  were 
placed  under  each  panel  point.  Longitudinal  steel  gir¬ 
ders  were  placed  on  top  of  these  bents  just  below  the 
lower  chords  of  the  main  span  in  the  longer  opening, 
and  below  the  lower  chords  of  the  deck  span  in  the  short¬ 
er  opening.  As  illustrated  in  the  cross-section  here  re¬ 
produced,  these  falsework  bents  supported  the  floor  of 


THROl-riH  MULE  TRAVELER  AND  DERRK’K  OAR  WIiri'H  KREUTED  DECK 
TRU.SS  SRAN.S  OK  LOUI.SVILLE  URIDOE 

;ne  torches  and  the  old  bridge,  two  outside  tracks  upon  which  the  mate- 
out,  allowing  the  rial  was  transported  and  also  the  large  gantry  traveler 
L  span  the  steel  of  which  spanned  the  new  trusses,  the  latter  being  spaced 
:tion  by  a  through  34  ft.  center  to  center.  After  supporting  the  old  floor 
ber,  as  seen  in  one  system,  the  old  trusses  were  removed, 
an  the  new  tru.ss  The  gantry  traveler  which  erected  the  heavy  truss 
e  falsework  bents  members  was  145  ft.  high  overall,  124  ft.  high  inside 
n.  and  46  ft.  wide.  This  gantry  traveler  weighed  280 

,  it  was  necessary  tons,  with  100  tons  extra  weight  for  two  engines.  The 
he  erection  opera-  lower  chords  of  the  trusses  were  placed  first,  then  the 
;he  old  tracks.  In  floor  system  was  changed,  and  the  web  members  erected 
Ls  were  handled  by  in  order,  beginning  at  the  fixed  end  of  the  span.  The 
setions  being  cut 

1  blocking  on  the  fO/d BoTR  ^B/oc^s  necessary  Old  Papery  ^ 
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heaviest  members  handled  were  the  end  posts  and  bottom 
chord  sections,  each  of  which  weighs  about  130  tons.  The 
heaviest  top  chord  weighs  95  tons  and  the  heaviest  diag¬ 
onal  42  tons,  the  latter  being  about  95  ft.  long. 

Replacing  the  Top  of  Pier  19 — At  the  Louisville  end  of 
the  new  long-channel  span,  it  was  necessary  to  increase 
the  size  of  the  supporting  pier  to  carry  the  heavier 
load,  and  also  to  rebuild  the  top  of  the  pier  to  provide 
a  recess  for  the  new  deck  truss  span  on  the  Louisville 


lift  girder  span  in  one  channel.  An  83-ft.  clear  opening 
between  the  timber  bents  was  provided,  these  bents  sup¬ 
porting  the  90-ft.  temporary  girders.  The  operation 
of  lifting  the  temporary  girders  to  allow  a  boat  to  pa.ss 
required  about  20  min.  and  was  carried  out  by  the  use 
of  hand  winches  with  wire  lines  to  gallows  frames  at 
each  end.  The  weight  of  this  temporary  span  was  82 
tons. 

The  steel-frame  towers  for  the  permanent  lift  span 
were  erected  and  the  old  span  was  removed  over  both 
channels.  Using  a  derrick  car  and  locomotive  crane  the 
new  floor  and  truss  members  were  placed  on  falsework 
in  the  channel  on  the  Louisville  side  of  the  canal.  The 
floor  and  bottom  chord  w'ere  extended  one  panel,  and  the 
top  chord  two  panels,  north  of  the  center  of  the  span. 
This  permitted  the  erection  of  the  machinery  house, 
situated  on  the  top  chord  at  the  middle  of  the  bridge, 
and  the  in.stallation  of  practically  all  machinery,  with¬ 
out  the  canal  being  closed.  At  the  same  time,  the  two 
north  end  posts  were  erected  and  the  concrete  counter¬ 
weights  poured  and  connected  to  the  lift  span.  At  this 
stage  the  canal  traffic  was  of  course  closed  while  trusses 
were  erected.  Railroad  traffic  also  had  to  be  interrupted 
about  eight  hours  while  the  temporary  lift  span  was  re¬ 
side,  and  at  the  same  time  secure  adequate  support  for  moved  and  the  permanent  floor  placed.  This  operation 
the  heavy  span.  Futhermore,  as  the  new  span  was  was  carried  out  by  two  derrick  cars, 
erected  before  the  adjacent  245-ft.  old  span  had  been  The  plans  for  erection  were  developed  under  the  gener- 
supported  by  falsework,  it  was  necessary  to  provide  a 
.special  braced  cross-girder  to  allow  removal  of  the  top  of 
the  pier  and  support  the  old  span.  The  pier  was  en¬ 
larged  by  placing  about  3  ft.  of  masonry  around  the  old 
masonry,  using  stones  removed  from  the  top  of  the 
other  piers,  well  anchored  into  the  piers. 

The  top  of  this  pier  was  first  cut  down  to  an  eleva¬ 
tion  about  6  ft.  below  the  bottom  of  the  old  truss 
pedestals,  except  that  supporting  stones  immediately 
below  the  bearings  were  allowed  to  remain  in  place. 

The  stones  on  the  nose  of  the  pier  were  then  removed  to 
about  39  ft.  below  the  top  of  the  pier,  leveled  off  with  1 
in.  of  cement  grout  to  support  the  shoes  of  the  tempo¬ 
rary  bent  consisting  of  steel  columns  built  up  outside  of 
the  pier  to  carr>’  the  heavy  temporary  cross-girder  al¬ 
ready  mentioned.  Between  trains,  using  old  floor-beams 
for  jacking  beams,  the  end  of  the  old  span  was  jacked  up, 
the  atone  pedestals  below  the  bearings  were  removed,  and 
the  cro.ss-girder  was  swung  over  to  support  the  old  span 
temporarily.  The  pier  was  then  cut  down  to  its  final 
level,  and  steel  grillages  and  new  concrete  coping  were 
placed.  In  rebuilding  the  pier,  old  masonry  was  used 
as  the  outside  facing,  and  concrete  was  placed  for  back¬ 
ing.  For  the  support  of  the  new  deck  truss  span,  it  was 
neces.sary  in  the  rebuilding  of  the  pier  to  leave  a  recess 
carried  back  to  the  center  line  to  allow  for  the  end  ver¬ 
tical  posts  and  floor-beam  of  the  245-ft.  deck  span. 

The  grillages  at  the  ends  of  the  644-ft.  span  were 
quite  heavy;  that  for  Pier  19  weighed  57  tons,  be¬ 
ing  notched  for  the  deck  span,  while  that  for  Pier  21 
weighed  73  tons,  covering  the  full  top  of  the  pier.  Gril¬ 
lages  at  the  ends  of  the  370-ft.  span  weighed  50  tons. 

Lift  Span— The  lift  span  replaces  the  old  swing  truss 
span  and  had  to  be  placed  with  as  little  interruption 
as  possible  to  either  railroad  or  canal  traffic.  This  was 
accomplished  by  first  closing  the  old  span,  removing 
three  panels  at  one  end,  and  providing  a  twnporary 
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al  supervision  of  J.  F.  Ritter,  superintendent  of  erec¬ 
tion  of  the  Bethlehem  Steel  Bridge  Corporation,  Steel- 
ton,  Penn.,  with  0.  J.  Marsten  as  assistant  engineer  in 
charge  of  drafting  the  plans,  and  J.  L.  Poffenburg  a.'^ 
engineer  in  the  field.  J.  J.  Kelley  was  general  foreman 
on  the  work.  The  plans  for  the  erection  were  approved 
by  J.  C.  Bland,  engineer  of  bridges,  Pennsylvania  Line.s 
West  of  Pittsburgh. 


Power  Flushers  Economical  at  Ottawa,  Ontario 

Two  power  flushers  mounted  on  motor  trucks  have 
satisfactorily  flushed  18  miles  of  streets  of  various 
widths  each  day  at  Ottawa,  Ont.,  according  to  the 
annual  report  of  Andrew  F.  Macallum,  commisioner  of 
public  works.  The  cost  per  mile  averaged  $1.72.  The.^e 
trucks  operated  for  106  days  at  a  cost  of  $4650.  They 
replaced  20  of  the  old  horse-drawn  sprinkling  wagons 
at  an  operation  cost  of  $16,800.  Thus  a  direct  saving 
of  $12,150  is  shown. 


Russian  Water-Power  Possibilities 
at  Dnieper  River  Rapids 

Hydraulic  and  Canalization  Project  Interrupted  by 
—  Four  Dams  and  Power  Plants  Would 
Give  About  600,000  Horsepower  Nominal 

By  V.  V.  Tchikoff 

Consulting  Civil  KngineiT,  Berkeley,  Calif. 

I  irATER  power  is  an  important  item  in  the  vast 
W  natural  resources  of  Russia.  It  will  undoubtedly 
play  a  jrreat  part  in  the  development  of  the  country, 
becau.se  coal  and  other  fuels  are  not  distributed  uni¬ 
formly  over  Russia,  and  there  is  a  lack  of  fuel  in  some 
very  important  industrial  regions.  The  total  potential 
water  power  of  European  Russia  alone  is  estimated  at 
20,000,000  hp.  or  more.  This  is  mostly  concentrated 
in  the  border  regions  of  Russia.  The  Cauca.sus  has 
about  10,000,000  hp.,  and  there  are  about  2,000,000  hp. 
in  the  north  lake  region.  All  the  hydro-electric  stations 
of  European  Russia  have  only  some  250,000  hp.,  and 
most  of  them  are  small. 

The  rapids  of  the  Dnieper  River  present  one  of  the 
more  interesting  possibilities  for  early  utilization. 
They  are  located  between  Ekaterinoslav  and  Alex- 


PROFTLK  OF  DNIEPER  RIVER  RAPIDS  POWER  SITES 

androvsk,  within  the  navigable  portion  of  the  Dnieper 
River.  They  con.stitute  one  of  the  greatest  obstacles 
to  navigation  on  the  canal  system  connecting  the 
Baltic  and  the  Black  Seas.  Beginning  at  Riga  and 
ending  at  Kherson,  this  waterway  will  have  a  total 
length  of  about  1600  miles,  utilizing  the  Rivers  West 
Dvina  and  Dnieper. 

The  problem  of  utilizing  the  Dnieper  River  rapids 
has  been  worked  out  by  many  Russian  and  foreign 
engineers.  The  project  of  the  Ministry  of  Way  of 
Communication,  in  1914,  provided  for  the  construction 
of  four  dams  as  follows  (see  profile) :  Kaidakskaia, 
with  a  fall  of  8.3  ft.;  Nenasiteskaia,  37.3  ft.;  Tavolgan- 
naia,  37.3  ft. ;  and  Khortiskaia,  30.4  ft.  The  peculiarity 
of  this  project  is  the  impounding  of  the  night  fiow  for 
use  during  the  working  hours  of  the  day.  Solid  gravity 
dams  were  designed  to  be  built  on  the  granite  founda¬ 
tion,  and  were  to  be  provided  with  Thomas  and  Stoney 
gates.  A  canal  with  locks  for  boats  of  ?-ft.  draft  was 
proposed,  with  possibilities  for  14-ft.  draft. 

The  project  was  divided  into  two  phases.  The  first 
pha.se  was  based  upon  the  37-year  midsummer  mini¬ 
mum  discharge  of  11,000  sec.-ft,  corresponding  to  a 


turbine  capacity  of  238,600  hp.  nominal,  with  a  maxi¬ 
mum  of  316,800  hp.  during  the  flood  months  of  spring. 
The  minimum  discharge  for  a  15-day  period  is  15,100 
second-feet. 

For  the  second  phase  of  the  project  there  would  be 
utilized  about  22,000  sec.-ft.,  corresponding  to  a  tur¬ 
bine  capacity  of  350,000  hp.  nominal,  and  465,000 
maximum  and  a  total  of  588,600  hp.  nominal.  For  this 
there  would  be  necessary  auxiliary  steam  plants  of  half 
the  turbine  capacity,  working  90  days  per  year.  The 
maximum  capacity  of  the  turbines  was  assumed  a.s  1.33 
times  the  nominal  capacity.  The  con.struction  cost  of 
the  dams,  locks,  etc.,  was  estimated  at  about  $25,000,000, 
and  of  the  turbines,  generators,  etc.,  $16,500,000  for  the 
first  and  $21,000,000  for  the  second  pha.se.  including  the 
auxiliary  steam  plants,  but  not  the  transmission  lines  to 
Ekaterinoslav  and  Alexandrovsk,  which  are  counted  at 
$4,400,000. 

For  computation  of  the  operation  and  maintenance 
costs  per  kilowatt,  a  w'orking  time  of  .3000  hours  per 
year  was  assumed,  and  interest  at  on  construction 
capital.  The  resulting  charges  are  shown  in  the  accom¬ 
panying  table. 

In  computing  the  profit  of  all  the  stations  for  the 
first  phase  there  was  u.sed  an  average  operation  and 
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maintenance  charge  of  1.8  kopecks  (0.9c.)  per  kilowatt- 
hour,  well  under  the  coat  of  power  at  which  the 
steam  plant  can  successfully  compete.  On  this  basis 
the  profit  for  the  first  phase  is  estimated  at  $1,480,000, 
and  for  the  second  phase  $1,700,000. 

A  syndicate  of  French  and  Ru.ssian  capitalists  was 
ready  to  carry  out  the  whole  scheme  of  the  Baltic-Black 
Seas  waterway,  but  the  old  Russian  Government  was 
not  willing  to  grant  the  concession  and  the  Russian 
Duma  was  about  to  make  an  appropriation  for  the  con¬ 
struction  of  the  project  when  the  great  European  war 
broke  out. 


Vandyke,  Photostat  and  Blueprinting  Costs 
Production  costs  of  Vandykes,  photostats  and  blue¬ 
prints  by  the  engineering  division  of  the  United  States 
Ordnance  Department,  which  during  September,  1918, 
made  370,614,  show  a  large  reduction  below  commercial 
practice,  according  to  the  American  Machinist.  While 
the  cost  of  Vandykes  and  photostats  varies  with  their 
size,  an  approximate  cost  per  square  foot  can  be  given  on 
Vandykes  18  x  24  in.,  which  cost  llic.  each  and  photo¬ 
stats  14  X  18  in.,  which  cost  7ic.  each.  Upon  this  basis 
the  costs  per  square  foot  were,  Vandykes  3.8c.,  photo¬ 
stats  4.3c.  and  blueprints  2  cents. 
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Excessive  Storms  Observed  by  the  United  States  Weather  Bureau 


By  Charlks  VV.  Shkrman 

of  Metcalf  &  Kdtly,  OonniiltlnK  KiiKinccrM,  lioitton,  MaHa. 


The  accompanyinjr  tabk*  shows  the  rates  of  precipi¬ 
tation  of  the  most  noteworthy  storms  which  have 
been  observed  at  Weather  Bureau  stations  during  1901 
to  1918,  inclusive,  as  reported  in  the  annual  reports  of 


the  ('hief  of  the  Weather  Bureau  and  in  the  Motitidy 
Wrathrr  Rei'icw. 

The  data  presented  show  the  most  intense  storms  aiiv- 
whero  in  the  United  States  at  Weather  Burt‘au  stations, 
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and  have  been  compiled  with 
the  idea  of  including,  aa  a 
rule,  not  more  than  six  storms 
in  any  one  year.  As  is  well 
known,  the  records  of  exces¬ 
sive  storms,  as  published,  are 
in  the  form  of  cumulative 
amounts  for  5-min.  intervals  ||j||||||h 
from  the  beginning  of  the  in- 
tense  precipitation.  It  has 
lieen  necessary,  therefore,  to 
puk  out  a  large  number  of 
storms  which  appeared  on  in- 
speetion  to  be  most  likely  to  ||m|| 
include  excessive  rates  of  pre¬ 
cipitation,  and  then  compute 
the  rates  of  precipitation 
corresponding  to  the  reported  amounts.  The  resulting 
figures  for  a  large  percentage  of  the  storms  were  then 
rejected  .so  as  to  leave  only  the  most  important  of  those 
in  which  the  rate  at  some  part  of  the  .storm  was  notably 
excessive.  No  storm  was  reported  in  1902  which  comes 
within  the  classification  adopted  for  this  tabulation. 

With  comparatively  few  exceptions,  storms  have  not 
been  included  unless  they  showed  rates  of  precipitation 
approximately  as  large  as  the  following: 

Kor  ^  ft  ^  in  |>«*r  hour 

l  or  1 5  iiiiiiuti'N  ^  in  |MT  liour 

Kt.r  iiiiiintt'N  .  4  in.  |M*r  hour 

I'Mr  45  iiiiniit<*w  \  50  in.  p«T  h»>ur 

i'or  ftO  riiinut«‘»t  2  75  in  {mt  hour 

Kor  120  iiiinutt'H  2  in  |xt  hmir 

These  data  were  worked  up  in  the  office  of  Metcalf 
&  Eddy  and  are  submitted  for  publication  that  they 
may  be  available  for  general  use. 


AUMOUY  AS  riKCONSTIUICTKD  ;  BASK  OP  OM)  FRONT  WAM, 
OIlol’NO  SHOW'S  K.XTKNT  OF  SKTTI.K.MKNT  AT  UIOHT  K.NO 


under  the  load  of  the  building  they  went  down,  at  some 
points  as  much  as  2i  ft.  In  the  course  of  some  years 
much  repairing  was  done  and  some  attempts  were  made 
to  remedy  the  defects.  No  method  of  underpinning  the 
structure  at  reasonable  cost  was  found,  however,  and 
finally  the  armory  was  condemned;  as  a  temporary  ex¬ 
pedient,  for  war  .service,  its  heaviest  portion  was  torn 
down  and  the  drill  hall  kept  in  u.se. 

The  original  structure  (Fig.  1)  was  erected  in  lOO.'i; 
its  main  part  is  sketched  in  the  plan,  F'ig.  3.  At  the 
ea.st  end  (left-hand  of  the  view,  Fig.  1)  there  was  a 
rifle  range  about  20  ft.  wide,  while  at  the  west  end  there 
was  a  driveway  which  was  later  replaced  by  a  riding 
hall  (at  right  in  Fig.  2).  The  rear  portion  consisted  of 
a  drill  hall,  120  x  174  ft.,  with  a  reinforced-concrete 
floor  supported  on  concrete  columns,  and  a  steel  arch- 
tru.ss  roof.  The  front  part  of  the  building  was  three 
stories  high,  and  the  floors  were  of  reinforced  concrete. 
The  third  floor,  forming  a  70  x  109-ft.  dance  hall,  was 
roofed  by  70-ft.  steel  arch  trusses  extending  from  the 
front  wall  to  the  forward  truss  of  the  drill  hall.  In  1912 
a  one-story  riding  hall,  having  a  frontage  of  163  feet 
and  extending  the  full  depth  of  the  old  building,  was 
built  on  the  we.st  side  of  the  armory.  All  contracts  were 
let  and  the  structure  was  .supervised  by  the  Board  of 
Armory  Commissioners,  while  the  city  building-inspec¬ 
tion  department  had  no  connection  with  it. 

Although  the  location  was  formerly  swampy  ground, 
and  subsequent  exploration  showed  that  soft  ground 
below  a  surface  fill  extended  to  a  depth  of  over  40  ft., 
there  seems  to  have  been  little  or  no  study  of  foundation 
conditions  before  construc- 
jajjjr  '  1  tion.  Piling  was  provided, 

BNn.  '  but  it  turned  out  to  be  en- 

tirely  inadequate.  Some  years 
I  previously,  in  connection  with 
III  development  of  the  sur- 

■  Ij  11^'  *  rounding  high  ground  as  a 

His  Mn.  residence  district,  a  fill  of 

■In  1^  sand  and  gravel  had  been  de- 

BiL  Jilii  la  posited  over  the  soft  ground. 

SyU  1 1 1  jfi  superficial  condition 

Kn  ,  .  .  I*  "’ay  •’ave  misled  the  designers 

B.1t  building.  The  original 


Faulty  Foundation  Causes  Serious 
Damage  to  Armory 

.Settlement  of  Piles  in  Soft  Subsoil — Attempts  To 
Arrest  Subsidence  Fail — Part  of  Build¬ 
ing  Taken  Down 

INSUFFICIE^NT  study  of  underground  conditions  re¬ 
sulted  in  so  seriou.sly  defective  foundation  con.struc- 
tion  in  the  ca.se  of  a  Minneapolis  armory  that  progre.s- 
.sive  .settlement  practically  wrecked  the  building,  and  the 
only  recourse  was  to  take  down  part  of  it.  The  founda¬ 
tion  piles  under  the  building  rested  in  a  bed  of  .soft  mud 
instead  of  going  down  to  a  firm  bearing  stratum,  and 


1  THE  ORIGINAL  ARMORY;  CONTINUED  SETTLEMENT  LED  TO  TAKING  DOWN 
ENTIRE  FRONT  SECTION 
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12  to  24  in.  under  the  la.st  blow  of  the  hammer. 

Settlement  developed  even  durin^r  construction.  An 
attempt  was  made  to  level  the  floors  by  pouring  on  con¬ 
crete,  as  noted  in  an  account  of  the  wrecking  opera¬ 
tions  printed  in  Engineering  News-Record  of  April  3, 
1919,  p.  687.  Subsequent  settlement  was  of  such  char¬ 
acter  that  in  1913  the  west  wall  of  the  main  three- 
story  building  was  condemned,  torn  down  and  rebuilt. 
An  attempt  to  raise  the  building  by  jacks,  to  allow  of 
constructing  proper  foundations,  was  made  in  the 
winter  of  1916-17  by  a  house-moving  company,  but  the 
jacks  merely  pre.ssed  their  supports  into  the  ground. 
The  plan  is  reported  as  having  been  decided  upon  by  the 
armory  commissioners,  without  engineering  advice. 
This  work  was  abandoned,  tb.c  blocking  and  jacks  being 
left  in  place,  as  it  was  considered  dangerous  to  remove 
them.' 

As  long  as  the  building  continued  in  use  it  was  neces¬ 
sary  to  screw  up  the  interior  jacks  at  intervals,  in  order 
to  keep  the  floors  level.  After  the  building  was  closed 
by  order  of  the  building  inspector,  this  work  was  not 
neces.sary,  which  tends  to  show  that  occupancy  caused 
the  local  settlement. 

The  sanie  contractor  undertook  to  locate  firm  ground 
by  sinking  a  well  or  open  cuis.son  about  8  ft.  square, 
but  at  a  depth  of  about  42  ft.  the  water  rushed  in  to 
such  an  extent  that  this  work  was  abandoned.  Early  in 
1917  the  city  building  inspector  condemned  the  building 
as  unsafe  for  occupancy,  and  it  was  closed. 
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r'lG.  3.  ARMORY  DA.MAGED  AND  PARTLY  TORN  DOWN 
AS  RESULT  OF  FOUXD.VTION  FAILURE 


In  the  summer  of  1917,  the  city  council  requested  F. 
W.  Cappelen,  city  engineer,  to  make  a  thorough  investi¬ 
gation  of  the  matter  and  report  to  the  Board  of  Armorv 
Commissioners.  Mr.  Cappelen  put  down  eight  test  holes 
from  70  ft.  to  90  ft.  in  depth  around  the  outside  of 
the  building,  and  one  test  hole  inside  of  the  building 
very  close  to  the  foundation  for  the  west  end  of  the 
main  truss  which  carries  a  part  of  the  roof  as  well 
as  the  third  floor  of  the  main  building.  He  found  t.nat 
generally  there  was  from  15  ft.  to  20  ft.  of  surface  fill, 
below  which  was  a  stratum  of  mud  varying  in  thick¬ 
ness  from  a  few  inches  to  41  ft.  Underlying  the  mud 
were  sand  and  gravel  strata.  Ground-water  was  about 
li  ft.  below  the  footings,  or  below  the  cut-off  level  of 
the  piles. 

As  to  settlement,  he  found  this  to  be  37 i  in.  at  the 
northwest  corner,  3  in.  at  the  southwest,  i  in.  at  the 
northeast  and  zero  at  the  southeast  corner.  The  west 
ends  of  the  roof  trusses  of  the  drill  hall  had  settled  5  in. 
for  the  south  truss  and  9,  121,  18,  21  i  and  26  in.  for 
the  others,  in  succession.  Their  east  ends  had  settled 
from  zero  to  2  in.  Mr.  Cappelen’s  report  stated  the 
conditions  as  follows:  “Most  of  the  inside  columns  and 
practically  all  the  walls  have  settled.  In  fact,  the  whole 
building  is  wrecked,  and  the  only  reason  that  it  does  not 
fall  down  is  that  the  concrete  floors  are  reinforced  and 
tie  the  w’hole  thing  together  like  a  box.” 

Additional  piles  would  have  had  to  be  70  ft.  or  80  ft. 
long  and  it  would  have  been  extremely  difficult  to  put 
them  down  under  the  interior,  while  they  would  not  be 
assured  of  proper  lateral  support  owing  to  the  great 
depth  of  the  mud  bed.  The  pneumatic  system  was  con¬ 
sidered  to  be  out  of  the  que.stion.  Adequate  founda¬ 
tions  would  be  prohibitive  in  cost,  and  even  if  they  were 
built  the  structure  itself  would  still  be  in  a  wrecked 
and  unsatisfactory  condition.  For  this  reason  Mr.  Cap¬ 
pelen  advised  the  Board  of  Armory  Commissioners  to 
remove  the  building,  salvaging  the  trusses  and  material 
and  perhaps  leaving  the  riding  hall,  as  the  settlement 
here  was  light. 

Owing  to  urgent  need  for  the  building  for  war  .serv¬ 
ices,  however,  the  Board  of  Armory  Commissioners  felt 
justified  in  going  to  considerable  expense  to  make  it  fit 
for  temporary  use,  and  a  committee  of  engineers,  archi¬ 
tects  and  builders  was  appointed  to  investigate  the 
matter  further.  This  committee  reported  in  March, 
1918,  that  in  the  foundations  of  some  of  the  walls  and 
interior  footings  the  piles  were  not  only  inadequate  in 
number  but  did  not  reach  the  underlying  stratum  of 
sand.  At  other  places  the  piles  did  penetrate  the  stra¬ 
tum  sufficiently  to  make  it  certain  that  further  settle¬ 
ment  would  be  slow  and  might  decrease.  The  committee 
recommended  the  removal  of  the  three-story  portion  of 
the  main  building,  and  also  of  the  adjacent  main  steel 
truss  of  the  drill  hall,  as  this  latter  would  be  left  with¬ 
out  lateral  support,  and  had  settled  over  2  ft.  at  the 
west  end.  This  was  concurred  in  by  Mr.  Cappelen,  in  a 
report  to  the  city  council. 

Alterations  carried  out  to  reinforce  the  high,  arched 
roof  of  the  drill  hall  included  placing  four  lines  of  longi¬ 
tudinal  struts  connecting  the  trusses,  and  longitudinal 
diagonal  bracing  between  the  steel  columns  supporting 
these  trusses,  as  shown  on  the  drawing.  The  first-floor 
slab  was  left  intact,  as  it  ties  the  whole  structure  to¬ 
gether.  The  floor  was  leveled  from  the  old  slab.  Tem¬ 
porary  walls  of  frame  and  stucco  were  built  to  inclose 


pearance.  me  ouuuint^  as  uius  au.’reu  nas  ueen  in  use 
since  October,  1918. 

When  this  work  was  practically  completed  Mr.  Cap- 
pelen  found  that  the  wrecking  had  not  been  done  as  sug¬ 
gested  by  the  committee  and  concurred  in  by  him,  but 
that  the  heavy  main  truss  had  been  left  in  place.  Hav¬ 
ing  no  connection  with  the  w-ork,  he  simply  reported  the 
fact  to  the  city  council,  so  as  to  be  on  record  in  case 
anything  should  develop  in  the  future.  The  steel  trusses 
are  said  to  show  no  signs  of  distress,  in  spite  of  the 
.settlement  of  their  supports. 


HIGH  AND  WIQB  BRIQ 
COLUMNS  REAC 


chimney  carried  on  steel 

ING  CLEAR  TO  GROUND 


side.  The  weight  of  the  entire  chimney,  including 
the  lining,  is  approximately  1200  tons.  It  was  designed 
and  built  by  the  Rust  Engineering  Co.,  of  Pittsburgh, 
Penn. 
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General  Solution  of  Problems  in  Railway  Compound  Curves 

Fundamental  Equations  Are  Derived  and  Applied  to  Several  Usual  Cases  Encountered 
in  Railway  Practice — Shifting  and  Revolving  of  Tangents  Considered 


By  Antonio  Llano 

Montclrtlr,  N.  J. 


General  Equations  and  Problems 

For  the  solution  of  problems  in  compound  circular 
curves  connecting  two  tangents,  previous  writers 
have  failed  to  use  the  valuable  principle  of  generality 
and  have  sometimes  complicated  the  subject  by  a  false 
appearance  of  simplicity.  Some  general  equations 
are  here  derived  and  discussed.  These  equations  are 
applied  to  several  of  the  common  problems  in  railroad 
curves,  arising  especially  in  street-railway  work.  The 
problems  of  shifting  a  tangent  parallel  to  it.self  and  of 
turning  a  tangent  about  its  tangent  point  are  solved  by 
shorter  methods  than  those  usually  given  in  textbooks 
on  the  subject. 

Referring  to  Fig.  1,  let  t,  =  T,C  and  =  CT,  be 
two  tangents  to  be  joined  by  a  compound  curve.  The 
exterior  angle  of  intersection  is  denoted  by  A,  the  chord 
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T,T,  by  e,  and  the  angles  between  the  chord  and  the 
tangents  by  T,  and  T„  as  shown.  The  heavy  curve 
T.PTj  is  one  of  the  possible  compound  curves,  P  being 
the  point  of  tangency  of  the  two  branches.  The  centers 
0,  and  0,  of  the  branches  T,P  and  PT,  lie  in  the  normals 
T.O,  and  T,0,  to  t,  and  respectively,  which  meet 
at  O.  Since  the  angle  T,OT.  is  the  supplement  of  the 
interior  angle  C,  it  is  equal  to  A.  The  radii  T,0.  and 
T,0,  will  be  denoted  by  r,  and  r„  respectively,  and  the 
central  angles  by  A,  and  A^. 

The  determination  of  the  locus  of  the  variable  point 
P  is  convenient  both  for  the  derivation  of  the  general 
formulas  and  for  the  graphic  .solution  and  discussion  of 
problems.  Take  CA  =  CT^,  and  draw  AT„  PT,  and  PT,. 
In  the  triangle  00, 0„ 

A.  -f  A,  =  A 


Since  the  two  triangles  PO,T,  and  POT,  are  isoscele.s. 
=  90°  —  A/2  and  x.  —  90°  —  A_,/2,  and  therefore 
T,PT,  =  a:.  4- X.  =  180°'—  (A,  A,), '2=  180°  —  A  2. 

It  follows  that  the  locus  of  P  is  an  arc  described  on  c 
such  that  all  angles  inscribed  in  it  shall  be  equal  lo 
180°  —  A  2.  The  following  is  the  simplest  way  of 
determining  the  center  of  that  arc.  In  the  trianjrle 
('AT,  angle  CAT,  =  A/2,  and  also 

T,AT,  =:  180°  —  CAT,  =  180°  —  A/2. 
Therefore,  the  required  arc  must  pass  through  A; 
hence  its  center  Q  is  the  center  of  the  circle  circum¬ 
scribed  about  the  triangle  AT,T„  and  is  at  the  intei- 
section  of  the  perpendicular  bisectors  BQ  and  C(J  of 
AT,  and  AT,„  the  perpendicular  CQ  being  ahso  the  bi¬ 
sector  of  the  interior  angle  at  C.  The  arc  is  shown  in 
dotted  lines. 

Although  the  arc  just  determined  is  the  locus  of  P, 
not  every  line  drawn  from  it  cutting  the  two  normals 
determines  the  centers  of  two  circles  fulfilling  the  con¬ 
ditions;  for  the  line  P0,0,  must  fulfill  another  condition 
not  involved  in  the  mere  fact  that  it  cuts  the  normals 
and  the  arc.  The  line  QO„  being  the  line  of  centers  of 
two  circles  meeting  at  P  and  T„  bisects  the  angle  A, 
made  by  the  radii  drawn  from  O,  to  the  points  of  inter¬ 
section.  For  a  like  reason,  QO,  bisects  A,.  Therefore, 
Q  is  the  point  of  intersection  of  the  bisectors  of  the 
triangle  O  0,0„  and  hence  also  the  center  of  the 
circle  inscribed  in  that  triangle.  The  points  of  tan¬ 
gency  of  this  circle  with  the  three  sides  are  denoted 
by  H.,  H,  and  H,  and  the  radius  by  r.  From  the  figure, 
r  =  QH,  =  BT.  =  AT,  2  =  (f,  —  t,)/2 
Any  line  tangent  to  the  arc  H,HII,  and  bounded  by  the 
arc  T,AT,  and  the  normal  T,0  produced  determines  one 
value  for  each  of  the  quantities  r„  A„  A,.  It  will 
be  observed  that  only  one  of  these  quantities  can  be 
a.ssumed  at  pleasure  when  t,,  f,  and  A  are  given. 

Derivation  of  the  Fundamental  General  Equations— 
As  it  is  convenient  sometimes  to  use  the  half  angles, 
and  sometimes  the  whole  angles,  two  systems  of  equa¬ 
tions  will  be  derived. 

Fig.  1  gives 

T,H,  =  BQ  =  BC  tan  C/2  =  ^ -g-*  cot  A/2 
Also, 

T,H,  =  r.  —  0,H,  =  r,  —  — cotA,/2 
Therefore 

2  *  cot  A/2  —  r,  —  2  cot  A,/2  (a) 

Interchanging  #,  and  t„  r,  and  r„  A,  and  A,: 

2  cot  A  2  =  r,  —  cot  A„/2  (b) 

Equations  (a)  and  (b)  can  be  transformed  thus: 

(f.  -f  f,)  cot  A,/2  -f  (f.  —  L)  cot  A,/2  =  2r.  (A,) 
(L  -f  f,)  cot  A/2  -i-  (f,  —  f.)  cot  A,/2  =  2r,  (A,) 
These  are  the  fundamental  half-angle  equations.  To¬ 
gether  with  the  equation  A,  -j-  A,  =  A,  they  form  a 
system  of  three  independent  equations  by  which  any 
three  of  the  quantities  involved  can  be  computed  when 
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the  others  are  known.  As  there  are  seven  quantities, 
anv  four  of  then^  can  be  assumed  at  random,  with  the 
oniy  limitation  that  A,  A,  and  A,  cannot  all  three  be 
assumed,  since  they  are  connected  by  the  relation  just 
mentioned.  This  does  not  mean  that  any  assumed 
values  will  lead  to  practical  solutions;  but  the  cases 
of  impossibility  will  be  indicated  by  the  resulting  equa¬ 
tions  themselves,  as  when  a  negative  value  is  found  for 
cne  of  the  radii  or  angles.  Equations  (A,)  and  (A  ), 
when  taken  together,  will  be  called  system  (A). 

Whole-Angle  Equations — The  whole-angle  equations 
can  be  derived  by  successive  transformations  of  equa¬ 
tions  (A),  but  it  is  simpler  to  derive  them  directly 
from  Fig.  1.  Draw  perpendicular  to  t,  and  EO/' 
perpendicular  to  T,0„  and  therefore  parallel  to  t,.  The 
angle  EXp,  is  equal  to  180°  —  A  (quadrilateral  OK). 
Now 

t,  sin  1  =  KT,  =  KE  ET, 

=  T,F  -I-  r,  cos  (180°  —  A) 

=  r,  —  FO,  —  r,  cos  A 
=  r,  —  ( r,  —  r,)  cos  A,  —  cos  A  (c) 

Interchanging  subscripts: 

t,  sin  A  =  r,  —  (r,  —  r,)  cos  A,  —  r,  cos  A  (d) 
Writing  (1  —  vers)  instead  of  cos,  (d)  and  (c)  take 
the  following  forms: 

(,  sin  A  =  r,  vers  A  -f-  (r,  —  r,)  vers  A,  (B,) 
sin  A  —  r,  vers  A  (r,  —  r,)  vers  A,  (B,) 
Sometimes  the  chord  c  and  the  angles  T,  and  T,  are 
given  instead  of  (,  and  t,.  In  that  case  equations  (A) 
and  (B)  are  tran.sformed  thus:  From  trigonometry, 

,  .  _  c^sin(7’,  —  Ti)/2 

sin  A/2 


,  .  _  c  cos(Ti  —  Tt)/2 
—  '  cos  A  2 

Substituting  in  (A)  and  transforming: 

_  j* 

c  sin  '  2  -  [  (cot  A/2  -f-  cotCT,  —  T,)/2] 

=  2r,  sin  A/2  (A',) 

c  sin  [(cot  A,/2  -f  cot(T,  —  T,)/21 

=  2r,  sin  A/2  (A',) 

The  equations  of  system  (B)  are  transformed  by 
writing 

c  sin  T,/  sin  A  for  f,  and  c  sin  T,/  sin  A  for  t„ 
which  gives 

c  sin  r,  =  r,  vers  A  -j-  (r,  —  r,)  vers  A,  (B',) 

c  sin  T,  =  r,  vers  A  (r,  —  rj  vers  A,  (B',) 

The  equations  will  now  be  applied  to  the  solution  of 
some  of  the  usual  problems. 

(a)  Given  the  tivo  tangents  and  their  angle  of  in¬ 
tersection,  and  one  of  the  radii  (or  the  corresponding 
degree  of  curve),  to  compute  the  other  radius  and  the 
central  angles. 

Suppose  r,  to  be  given,  to  determine  A„  A,  and  r,. 
Equation  (A,)  at  once  gives 


cotA,/2  =  - ^ 

f  I 


fa)  cot  A/2 

- 


(1) 


Then,  A,  =  A  —  A„  and  r,  is  found  from  (A,). 

If  c,  T,  and  T,  are  given  instead  of  t,  and  f,,  use  the 
system  (A'). 

(b)  Given  the  lengths  and  degrees  of  curve  of  the 
lu'o  branches  of  a  compound  curve’,  or,  what  is  the 
same  thing,  given  r,  and  r„  and  the  angles  A,  and  A, 
(  ~  A  —  A,),  to  find  the  tangent  points;  that  is,  the 
tangent  distances  f,  and  t^ 

As  already  stated,  this  problem  is  perhaps  the  most 


common.  At  first  sight  it  may  seem  that  equations 
(B),  which  at  once  give  t,  and  t„  are  the  better  to 
use  in  this  case.  They  are  preferable  for  rough  work, 
using  natural  functions;  but  for  accurate  work  the 
equations  (A)  lead  to  simpler  results,  involving  easier 
computation.  The  process  consists  in  calculating 
((.  4-  t,)/2  and  (t,  —  (,)  '2  and  then  (,  and  t,  by  the 
equations 

=  (<,  -f  t,)  2  +  ((.  —  0  /2  (2) 

(,  =  (t,  t,)  2  —  ((.  —  (J/2  (3) 

Subtracting  (AJ  from  (A,): 

((.  —  (,)  (cot  A./2  +  cot  Ay2)  =  2(r,  —  r.) 
whence,  solving  for  ((,  —  (J/2  and  replacing  cot  by 
cos  sin. 


(t,  —  0/2 


(r,  -  r,)  .sin  a,  2  sin  A,  2 
.sin  A  2 


(4) 


Having  computed  (f,  —  (,)/2,  equation  (A,)  gives 


(t,  -f  (,)/2  =  [r,  —  2  cot  A./ 2]  tan  A/2  (5) 

and  t,  and  f,  are  found  by  equations  (2)  and  (3). 

(c)  Given  one  of  the  tangent  points,  the  two  radii 
and  the  angle  A,  to  find  the  other  tangent  point  and  the. 
central  angles. 

Suppo.se  t„  A,  r,  and  r,  to  be  given,  to  find  A„  A„ 
and  (.. 

In  this  case  the  equations  (A)  are  not  convenient,  and 
the  equations  (B)  are  used. 

From  (B,) : 


vers  A,  = 


r,  vers  A  —  sin  A 
ri  —  r, 


Then,  A,  =  A  —  A„  and  (B,)  gives 

_  rj  vers  a  f  (ri  —  rj)  vers  A, 
’  ~  sin  A 


(6) 

(7) 


For  logarithmic  work  it  is  better  to  compute  by 

equation  (4),  after  A,  and  A,  have  been  found,  and  then 
One  should  not  be  deceived  by  the  apparent  simplic¬ 
ity  of  such  expressions  as  the  second  member  of  (7). 
The  arithmetical  work  involved  is  very  laborious.  The 
logarithmic  work  in  (4),  being  more  uniform  and  in  a 
certain  sense  more  mechanical,  is  much  easier  and  safer. 

It  should  be  understood  that  the  preceding  formulas 
are  entirely  general.  It  is  immaterial  whether  in  them 
t,  is  greater  or  less  than  t„  or  which  of  the  two  tangents 
is  called  f,  and  which  t,.  Furthermore,  from  every 
equation  another  similar  equation  can  be  obtained  by 
interchanging  the  subscripts.  It  is  thus  that  (A,)  is 
obtained  from  (A,),  and  (B,)  from  (B,).  The  same 
remark  applies  to  all  the  problems  that  follow.  This 
fact  is  here  emphasized  because  writers  complicate  the 
subject  by  making  separate  problems  of  special  cases 
which,  being  included  in  the  general  equations,  do  not 
require  independent  treatment. 


Shifting  One  Tangent  Parallel  to  Itself 

It  is  often  necessary  or  convenient,  after  the  ele¬ 
ments  of  a  compound  curve  have  been  calculated,  to 
shift  one  of  the  tangents  parallel  to  itself  a  given  dis¬ 
tance,  leaving  the  position  of  the  other  tangent  and 
the  corresponding  radius  and  point  of  tangency  un¬ 
altered.  Referring  to  Fig.  2,  let  T,PT,  be  a  given 
compound  curve,  the  notation  being  as  in  Fig.  1.  Let 
the  tangent  t,  be  shifted  to  the  position  parallel 
to  and  distant  p  from  f,.  Let  T'.P'T,  be  a  new  com¬ 
pound  curve  connecting  F,  and  t„  the  point  T,  and  the 
radius  r,  remaining  unchanged;  O',  the  center  of  the 
branch  T',P',  r,'  the  radius,  and  A',  the  central  angle. 
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Geometrically,  the  problem  is  to  determine  a  circle 
that  shall  be  tangent  to  the  given  circle  O,  and  the 
given  line  f',.  The  problem  would  be  indeterminate  if 
t\  were  not  located  with  reference  to  0„  and  it  is 
for  this  purpose  that  r,  and  A,  are  utilized;  that  is, 
they  determine  the  position  of  t\  with  respect  to 
For,  drawing  0,FF'  perpendicular  to  the  normals  T,0, 
and  T',0',  and  producing  0,T,  to  T",  on  t'„  we  have 
FT."  =  FT,  -}-  p 

=  r,  —  (r,  —  r,)cos  A,  -|-  p 
=  »■.  +  —  r,)vers  A,  -f  p  (a) 

In  order  to  locate  T',  from  T„  it  is  necessary  to  know 
the  distance  h  =  Tfl,.  The  variable  elements  to  be 
introduced  are  therefore  /„  A',  and  h.  There  is  a 
system  of  two  independent  equations  by  means  of  which 
any  two  of  them  can  be  determined  when  the  other 
is  known.  Those  equations  will  now  be  derived. 

The  figure  gives 

FT",  =  FT',  —  r'  —  F'O',  =  r',  —  fr',  —  r.)  cos  A', 
=  »•,  +  —  »"•)  vers  A', 

From  this  and  (a)  follows 

(r',  —  r,)  vers  A',  =  (r,  —  r,)  vers  A,  4-  P 
We  have  also 

h  =  FF'  =  or  — 

=  (r'.  —  r.)  sin  A',  —  (r,  —  r.)  sin  A, 

The  fundamental  system  of  equations  is  therefore 

(r',  —  r,)  vers  A',  =  (r.  —  r,)  vers  A,  -f-  p  (C.) 
(r',  —  r,)  sin  A',  =  (r,  —  rj  sin  A,  ^  (C.) 
If  the  tangent  to  be  shifted  is  interchange  the 
subscripts.  If  the  tangent  is  to  be  shifted  inwards, 
make  p  negative.  A  negative  value  of  h  indicates  that 
//,  lies  between  T,  and  C.  Conversely,  if,  when  H,  is 
given,  it  lies  between  T,  and  C,  make  h  negative.  It 
is  unnecessary  to  treat  all  these  cases  independently. 
To  locate  T',  directly  from  T,: 

tan  0  =  p 'fe  and  T,T',  =  p^sin  0 
The  three  problems  that  may  arise  will  be  briefly  con¬ 
sidered,  mainly  to  call  attention  to  some  special  cases, 
in  order  to  avoid  confusion,  the  formulas  applying 
to  such  cases  will  be  numbered  with  prime  numbers, 
lest  they  should  be  taken  for  general  formulas. 

(d)  Given  A',,  to  find  r',  and  h.  Solve  (C,)  for  r,', 
and  then  (C.)  for  h. 

If  A',  =  A„  (C,)  gives 

r',  r,  4-  P  vers  A,  (!') 

Sub.stituting  in  (C,),  .solving  for  h  and  transforming: 

h  — -  p  cot  A,  2  (2') 

It  follows  that 


0  —  A,/2  and  T,T'  —  p  (sin  A,  2)  (3') 

(e)  Given  r„  to  find  A',  and  h.  Solve  (C,)  for  A'„ 
and  then  (C,)  for  k 
If  r',  —  r„  (C.)  gives 

vers  A',  —  vers  A,  4"  ) 

From  (C,)  and  (C,) 


h  _  sin  y  I  —  sin  A^  _  sin  a'  i_—  sin 
p  vers  A' ,  -  vers  A,  cos  A,  —  cos  a\ 

~  cot  (A,  -f  A',),  2 


whence 


h  =  p  cot  (A,  4*  -^'j)  2 
0  =  (A.  4-  A',).  2 


(5') 

(6') 


(f)  Given  h,  to  find  A',  and  Dividing  equation 
(C.)  by  (C,), 

{Vi  —  Vi)  vers  4i  +  P 
(ri  —  ri j  sin  Aj  --  h 
Now  r',  is  found  by  either  (C,)  or  (C,). 

If  it  is  desired  that  the  new  tangent  point  should 


tan  A'.  2  =  , - 


(8) 


Voi.  82.  No.  >■> 


be  on  the  .same  normal  or  radial  line  as  before  (at  T  ") 
h  —  0,  and  (8)  becomes 


tan  A',/2  =  tan  A,/2  4*  /  ■ 

(r,  —  Vi)  .sin  A 

Also,  from  (C,), 


/i  =  r. 


sin  A 


(H) 


(g)  Given  a  compound  curve,  to  ahift  one  of  tln‘ 
tangent  points  along  the  same  tangent,  loithout  chang¬ 
ing  the  other  tangent  nor  tangent  point,  nor  the  other 
radius.  Referring  to  Fig.  2,  the  problem  is  to  shift 
T,  to  another  point,  as  T'",  on  the  tangent  CT„  without 
changing  t,  nor  r,. 

This  problem,  which  occurs  mainly  in  street  railroad 
construction,  is  but  a  special  case  of  that  of  shiftiii^ 
a  tangent  parallel  to  itself.  The  three  cases  that 


may  occur  are  solved  by  making  p  =  0  in  equations 
(C).  The  distance  h  is  the  distance  T,T'",  that  the 
tangent  point  is  shifted.  System  (C)  can  easily  be 
reduced,  in  this  case,  to  the  following  form,  which 
expedites  the  solutions: 

(r',  —  r,)  vers  A',  =  (r,  —  r,)  vers  A.  (C'  1 

(r,  —  r,)  vers  A,  (cot  A',/2  —  cot  A, /2)  =  h  (i'\) 


Turning  a  Tangent  About  Its  Tangent  Point 

Given  a  compound  curve,  to  change  it  so  that  o7ie  of 
the  tangents  may  be  turned  about  its  tangent  point 
through  a  given  angle  without  changing  the  other 
tangent  nor  the  radius  corresponding  to  the  other 
tangent,  nor  either  tangent  point. 

Referring  to  Fig.  3,  where  f,  is  the  original  tangent, 
the  center  of  the  r,  curve,  as  in  Fig.  2,  and  0>' 
is  perpendicular  to  the  normal  to  f,  at  T„  the  problem 
is  to  turn  f,  through  an  angle  0  to  the  position  and 
determine  the  elements  r',  and  A',  (not  shown)  so  that 
the  curve  shall  still  begin  (or  end)  at  T„  with  0, 
and  r,  remaining  unchanged.  This  problem  occurs  in 
connection  with  changes  of  alignment.  Some  writers 
solve  it  by  the  analytic  geometry  of  conic  sections. 
The  following  solution  is  simpler: 

From  Fig.  2  the  following  values  are  obtained  for 
the  distances  denoted  in  Fig.  3  by  a  and  6: 

a  —  T,F  =  r,  — •  (r,  —  r,)  cos  A, 

=  4’  (>*.  —  vers  A,  (9) 

b  =  FO,  —  (r,  —  r,)  sin  A.  (10) 

Fig.  3  gives 

a'  ■=  b  sin  6  a  cos  0  =  (r,  —  r,)  sin  6  sin  A, 

4"  r,  cos  6  —  (r,  —  r,)  cos  6  cos  A, 

that  is 

n'  r,  cos  6  —  (r,  —  r,)  cos  (A,  4-  0)  (ID 
Likewise 

//  =  b  cos  0  —  a  sin  6  =  ( r,  —  r,)  sin  (A,  4"  —  ^'i 

(12) 

Applying  (9)  and  (10))  to  the  r',  curve,  we  have 


(r',- 

r,)  vers 

A',  —  a'  —  r. 

(13) 

(r',  — 

r,)  sin 

A',  =  6' 

(14) 

whence, 

by  division 

a'  —  r, 

Vi  cos  e 

—  (r,  —  nl^cos  (Aj_ 

•  ^)-J- 

tan  a'  I  /2 

b' 

(rV- 

rj)  sin  (A,  +  oj  — 

r,  sin  » 

or,  transforming, 

.  /o  —  ~  ^  n*;) 

tan  A  ,/2  —  r,)  sin  (A,  +  0)  —  r,  sin  » 

Now  r',  can  be  found  from  (14)  and  (12). 

If  t,  is  the  tangent  to  be  turned,  interchange  the 
subscripts.  If  the  tangent  is  turned  inward,  change 
the  sign  of  6. 
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How  the  Engineers  of  Iowa  Got  a 
Registration  Law 

Personal  Study  on  the  Ground,  Backed  by  Coopera¬ 
ting  Organizations  and  Individuals,  Is 
Accountable  for  Success 
By  J.  H.  Dunlap 

Secretary,  Iowa  Engineering  Society ;  Aanociate  Professor  of  Hy¬ 
draulics  and  Sanitary  Engineering,  State  University  of  Iowa 

Organization,  analysis  of  past  failures,  a  con¬ 
tinuous,  scientific  study,  by  engineers  on  the  ground, 
of  each  legislative  delay,  personal  contact  with  the 
legislators,  and  cooperation  by  all  engineering  organiza¬ 
tions  and  all  engineers  in  the  state,  are  responsible,  in  a 
prominent  degree,  for  the  success  attained  recently  in 
Iowa  in  making  the  proposed  registration  bill  a  law. 
The  favorable  action  of  the  General  Assembly  was  based 
on  the  conviction  impressed  upon  it  that  the  time  had 
now  come  when  the  public  should  be  protected,  so  far 
as  law  may  protect  it,  from  incompetent  and  reckless 
engineers,  as  had  already  been  done  in  the  cases  of 
physicians  and  lawyers.  To  show  just  how  the  work 
was  done  is  the  purpose  of  this  article. 

An  analysis  of  past  failures  showed  that  there  had 
been,  first,  a  lack  of  general  cooperation  among  the 
engineers  of  the  state  both  in  preparing  the  bill  for 
presentation  to  the  legislature  and  in  backing  the  bill 
before  the  legislature,  and,  second,  a  lack  of  scientific 
management  of  the  bill  after  it  had  been  introduced  in 
the  legislature.  This  lack  of  scientific  management  was 
usually  confined  to  the  public  hearing  before  the  com¬ 
mittee  to  which  the  bill  had  been  referred.  The  chair¬ 
men  of  the  committees  on  legislation  have  found  it  a 
task  to  bring  despair,  to  get  together  three  or  four 
engineers  who  could  talk  intelligently  and  persuasively 
before  a  committee  of  legislators  in  regard  to  the  bene¬ 
fits  of  an  engineers’  license  bill. 

Sample  of  Engineering  Oratory 

The  customary  speech  of  an  engineer  when  called  to 
his  feet  by  the  committee  was  very  much  as  follows: 
“Gentlemen,  I  believe  this  bill  is  a  good  one.  I  am 
sorry  to  say  that  I  have  not  had  time  to  think  up  any 
speech  and  I  don’t  think  it  is  necessary.”  And  then  our 
engineering  orator  would  resume  his  seat  in  much  con¬ 
fusion  of  mind  and  body,  and  proceed  to  mop  the  per¬ 
spiration  from  his  brow.  The  result  of  such  tactics  was, 
justly,  that  the  committee  would  almost  invariably  slate 
the  bill  for  indefinite  postponement.  In  other  words, 
no  scientific  study  was  made  of  just  how  to  create  the 
right  attitude  toward  the  bill  by  each  member  of  the 
committee,  before  the  bill  was  voted  on  in  the  committee. 

Having  learned  something  from  our  habitual  failures, 
we  tried  the  following  procedure — this  time  with  suc¬ 
cess.  In  order  to  secure  the  widest  cooperation  among 
the  engineers  of  the  btate,  irrespective  of  their  mem¬ 
bership  in  the  Iowa  Engineering  Society,  it  was  de¬ 
cided  to  hold  at  Des  Moines,  June  8,  1918,  a  joint  con¬ 
ference  of  all  the  engineers  and  engineering  and  archi¬ 
tectural  organizations  of  the  state.  As  a  result  of  this 
joint  conference,  a  committee  representing  each  one  of 
these  organizations  was  appointed,  with  C.  H.  Young, 
president  of  the  Iowa  Engineering  Society,  as  chair¬ 
man  and  the  writer  as  secretary.  This  committee  was 
instructed  to  draft  an  engineers’  registration  bill,  to 
submit  it  to  all  the  engineers  and  to  all  organizations 


that  would  be  affected  by  the  law,  and  then  to  call  a 
second  joint  conference  to  discuss  the  proposed  bill. 

After  a  study  of  the  bills  which  had  been  enacted  or 
proposed  recently,  a  bill  was  dratted  which  was  modeled 
closely  on  the  Florida  law  and  on  the  law  suggested  by 
the  Joint  Committee  of  the  national  engineering  so¬ 
cieties  Feb.  4,  1915.  This  first  draft  of  the  bill  was 
submitted  to  an  informal  group  of  intere.sted  engineers, 
was  criticized  and  then  was  rewritten.  Copies  of  the 
bill  were  then  sent  to  a  mailing  list,  reaching,  it  was 
hoped,  every  engineer  in  the  state.  Accompanying  the 
bill  was  a  call  to  a  second  joint  conference  Jan.  25,  1919. 

At  this  conference  each  section  of  the  bill  was  thor¬ 
oughly  discussed,  and  in  many  cases  amendments  were 
made.  After  a  session  nearly  six  hours  long  the  final 
draft  of  the  bill  was  approved  as  amended.  The  mo¬ 
tion  then  prevailed  that  a  committee  be  appointed  to 
prepare  copies  of  the  bill  as  amended,  to  have  the  bill 
examined  from  a  legal  point  of  view  by  the  attorney 
provided  by  the  office  of  the  Attorney  General  for  such 
purpose,  and  then  to  submit  the  bill  in  its  final  form  to 
the  legislature  which  was  soon  to  assemble.  The  chair¬ 
man  of  the  conference,  Mr.  Young,  appointed  an  execu¬ 
tive  committee  of  five  members,  an  advisorj'  committee 
of  eight  members,  and  a  promotion  committee  of  31 
members. 

Senator  Takes  Charge  of  Bill 

Senator  J.  D.  Buser,  becoming  convinced  of  the  good 
points  of  the  bill,  consented  to  take  charge  of  it  in  the 
Senate.  He  introduced  it  Feb.  11.  1919.  It  was  re¬ 
ferred  to  the  committee  on  roads  and  highways.  It  was 
later  thought  best  to  have  the  bill  transferred  to  the 
committee  on  cities  and  towns,  which  was  easily  ar¬ 
ranged.  -At  the  public  hearing  before  this  committee, 
a  few  interested  engineers  appeared  and  tried  to  en¬ 
lighten  the  members  of  the  committee  in  regard  to  the 
good  points  of  the  bill.  As  usual,  however,  the  same 
result  came  to  pass — namely,  the  bill  was  slated  for 
indefinite  postponement. 

At  this  juncture  it  was  decided  to  make  a  scientific 
study  to  decide  exactly  what  was  the  trouble.  Accord¬ 
ingly,  two  engineers  were  dispatched  to  Des  Moines, 
Mar.  20,  to  study  this  problem  with  the  same  thorough¬ 
ness  that  engineers  are  accustomed  to  give  to  problems 
of  other  kinds.  From  this  point  on,  the  most  careful 
personal  attention  was  given  to  each  problem  as  it 
presented  itself,  with  the  result  that  the  bill  came  out 
of  the  committee  promptly  and  was  passed  by  the  Senate 
Mar.  26,  with  a  few  amendments,  by  a  vote  of  28  ayes, 
16  nays,  with  six  absent  or  not  voting.  Since  the  con¬ 
stitutional  majority  was  26,  there  were  two  votes  to 
spare.  Great  credit  for  this  successful  result  is  due  the 
engineers  .of  the  state  who  responded  quickly  to  tele¬ 
grams  sent  them  two  days  before,  asking  them  to  get 
into  personal  touch  with  the  senators  from  their  dis¬ 
tricts. 

Before  the  adjournment  of  the  Senate  for  the  day,  it 
was  learned  that  one  of  the  senators  had  moved  to  re¬ 
consider  the  vote  by  which  the  bill  had  passed  the 
Senate.  By  conference  with  him,  it  was  learned  that 
he  wished  to  amend  the  bill  so  that  private  systems 
could  be  extended  and  constructed  without  the  neces¬ 
sity  of  employing  registered  engineers,  and  also  to 
amend  the  bill  so  that  surveys,  in  all  cases  except  where 
contests  were  involved,  could  be  made  by  unregistered 
surveyors.  Believing  that  it  would  be  dangerous  to  have 
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the  bill  reconsidered  on  the  floor  of  the  Senate  because 
of  the  small  margin  of  safety  in  the  vote,  every  effort' 
was  made  to  pei'suade  the  senator  to  withdraw  his  mo¬ 
tion  to  reconsider.  He  Anally  consented  to  do  so,  when 
given  a  gentlemen's  agreement  that  his  desired  amend¬ 
ments  would  be  offered  in  the  House. 

In  the  House  the  bill  was  referred  to  the  committee 
on  municipal  corporations.  The  progress  of  the  bill  in 
the  committee  was  carefully  watched  by  two  engineers, 
assisted  by  such  others  as  were  available  from  time  to 
time.  The  bill  was  reported  out  favorably  by  the  com¬ 
mittee  just  in  time  to  be  placed  in  the  hands  of  the 
sifting  committee,  which  had  been  appointed  that  very 
day  to  decide  which  bills,  of  the  large  number  remaining 
to  be  acted  upon,  should  be  brought  before  the  House. 
The  problem  presented  by  the  sifting  committee  was 
carefully  .studied,  since  to  lose  at  this  point  would  have 
been  to  lo.se  all.  As  a  result,  the  bill  was  promptly  re¬ 
ported  out  to  the  House,  with  the  amendments  proposed 
which  had  been  agreed  upon  with  the  senator. 

On  Apr.  14  the  bill  was  pas.sed  by  the  House  by  a 
vote  of  81  ayes,  10  noes,  and  17  absent  or  not  voting. 
As  the  constitutional  majority  in  the  House  was  55, 
the  bill  was  declared  to  have  passed  the  House. 

The  heavy  vote  in  favor  of  the  bill  is  a  testimonial 
to  the  personal  efforts  of  engineers  in  every  county  of 
the  state  in  bringing  the  bill  to  the  intelligent  considera¬ 
tion  of  the  representatives  from  their  districts.  It  is 
impossible  to  place  too  much  emphasis  upon  careful 
organization  work  of  this  kind.  All  such  work  should 
l>e  reported  back  to  those  in  personal  charge  of  the 
work  for  the  bill  in  the  state  house,  in  order  that  proper 
records  and  information  may  be  instantly  at  hand  when 
needed. 

On  Apr.  15  the  Senate  concurred  in  the  House  amend¬ 
ments  with  a  vote  of  35  ayes,  no  noes,  and  15  absent  or 
not  voting.  On  Apr.  25  the  bill  was  signed  by  the 
Governor. 

Generous  use  of  the  telegraph  and  of  the  long-distance 
telephone,  continuous  scientific  study,  with  character¬ 
istic  engineering  thoroughness,  of  each  problem  pre¬ 
sented,  and  cooperation  by  all  engineering  organizations 
and  all  engineers  in  the  state  are  re.sponsible  for  the 
success  of  the  bill.  In  personal  conference  with  in¬ 
dividual  representatives  it  proved  very  helpful  to  have 
on  hand  a  supply  of  brief  abstracts  of  the  bill,  together 
with  a  brief  list  or  arguments  against  the  bill.  The  use 
of  specific  instances  in  which  the  bill,  if  it  became  law, 
would  operate  to  prevent  existing  difficulties  proved  very 
effective.  Many  of  the  legislators  seemed  surprised 
when  told  that  there  was  yet  no  law  to  prevent  any  one 
of  them  from  hanging  out  his  shingle  and  selling  his 
services  as  an  engineer  anjrwhere  in  Iowa.  When  told, 
however,  that  he  could  not  do  this  in  Illinois,  he  usually 
concluded  that  Iowa  should  emulate  her  sister  state. 


Pennsylvania’s  Record  Week  in  Road  Letting 
Reports  from  the  Bureau  of  Public  Roads,  United 
States  Department  of  Agriculture,  indicate  that 
Pennsylvania  holds  the  record  for  amount  of  road  work 
let  in  any  one  week.  During  the  week  ending  Apr.  12 
contracts  were  awarded  for  $2,034,378.  This  is  con¬ 
sidered  an  indication  of  the  resources  that  will  be  en¬ 
listed  in  highway  construction  in  this  country  in  the  near 
future.  Of  the  contracts  mentioned,  the  Federal  Gov¬ 
ernment  will  pay  $911,407,  under  the  Federal-aid  act 
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Cost  of  Operating  Trucks  on  Highwa  ^ 
Maintenance  in  Illinois 

By  B.  H.  Piepmeier 

Maintenance  Engineer,  State  Division  of  Highways,  Springfif  ].<  m 

Details  of  the  cost  of  operating  five  light  tru.  ks 
in  maintenance  work  on  Illinois  highways  are  shown 
in  the  accompanying  table  giving  figures  for  1917  nnd 
1918.  The  higher  costs  for  the  latter  year  are  account- 

COST  OF  OPERATING  ROAD-MAINTENANCE  TRUCKS  IN  ILLINOIS 

Truck  No .  I  2  3  4  5 

Jyv*  .  Ford  Ford-Smith  Ford  Ford-Smitli 

Invcstnicat .  1602.40  $795. Si  $419.80  $784.54  $38}  ss 

Figurfg  for  1917 

Fixed  chargee  per  year: 

Intereet .  820.33  126.8$  $14.17 

I.icense .  4.00  4.00  4  00 

Storage .  38.20  124.73  20.00 


$26  48 
4.00 
25.60 


$12  04 
4  00 
67  55 


*Total  6xed  charges .  $62.53  $155.58 

Charges  baaed  on  total  mileage  for  year: 


$38.17  $56.08  $8440 


Fuel  and  lubricant# . 

..  $125  81 

$210.39 

Mechanical  repairs . 

..  7201 

73.40 

Tires . 

82  45 

12.75 

Deprariation  (computed).. . 

..  279,63 

32$  72 

Total  mileage  charges.... 

..  $559  90 

$622  26 

Ttoal  maintenance  cost . 

. .  $622  43 

$777  84 

Miles  traveled . 

6,963 

6,141 

Cost,  cents  per  mile . 

8  94 

12.67 

FiauTft  for  1918 

Fixed  chargee  per  year: 

Interest . 

..  $20.33 

$26.85 

I.icense . 

6  00 

6  00 

Storage . 

76  50 

108  53 

*Toial  fixed  rharges . 

..  $102  83 

$141.38 

$119  68 
76  91 
75  45 
152  63 


$182.92 
148  08 
28  00 
399  31 


$141  34 

76  25 
no  53 
220  16 


$424  67  $758  31  $557  28 


$462  84 

5,453 

i.l2 


$14.17 

6.00 

36.30 


$814  39 
7,635 
10  67 


$641  77 
8,610 
7  45 


$56.47  $98.03  $6019 


Charges  based  on  total  mileage  per  year: 

Fuel .  $109  76  $143.78 

I.ubricante .  23.60  49.00 

Mechanical  repairs .  250.75  231.35 

Tire# . a.  127  82  $2  06 

Depreciation  (estimated) .  165.99  300.00 


$60.06 
8  50 
242  42 
96  56 
139  84 


$184.01 
41.02 
525  86 
139  83 
350.00 


$94  76 
17  68 
94  82 
114  59 
150  00 


Total  mileage  charges .  $677.92  $776  .19  $547  38  $1240  72  $47185 

Total  maintenance  cost .  $780.75  $917  57  $603.85  $1338.75  $532  04 

Miles  traveled .  5,460  6,276  4,300  7,900  5,200 

Coat,  cents  per  mile .  14.30  14.62  14.04  16.9$  10.23 

*  Wagee  of  chauffeur  and  insurance  omitted. 


ed  for  by  the  higher  price  of  supplies  and  the  greater 
age  of  the  cars,  two  of  which  were  new  at  the  beginning 
of  1917.  Trucks  numbered  1,  3  and  5  are  Ford  cars 
converted  into  trucks ;  those  numbered  2  and  4  are  Ford- 
Smith  Form-a-Trucks.  All  the  trucks  are  subjected  to 
very  severe  usage  on  account  of  the  bad  roads  between 
jobs  and  the  excessive  loads  they  are  compelled  to  carry 
at  times.  Annual  depreciation  on  the  cars  is  usually 
computed  at  about  one-third  their  value,  this  figure  be¬ 
ing  varied  slightly  each  year  to  fit  the  general  condition 
of  the  car  upon  completion  of  the  season’s  work. 


Brit^h  Concrete  Colliers  Have  Precast  Sides 
Concrete  colliers  of  a  capacity  of  1000  tons  are  being 
built  for  the  British  Admiralty  by  the  firm  of  Christian! 
&  Nielsen,  of  London.  These  boats  are  185  ft.  long,  of 
35-ft.  beam  and  18  ft.  deep,  and  are  novel  on  account  of 
the  method  of  casting  the  straight  sides.  The  ships 
have  a  minimum  of  molded  lines,  a  large  proportion  of 
the  section  being  vertical  straight  sides  with  a  flat  bot¬ 
tom.  The  sides,  which  are  composed  of  heavy  vertical 
stringers  and  intermediate  horizontal  cross-beams,  are 
cast  horizontally  on  a  flat  platform,  and  after  having 
attained  their  set  are  raised  to  the  vertical  position. 
Protruding  rods  are  left  for  the  bottom  and  deck.  The 
curved  bow  and  stern,  being  cast  in  place,  have  a  shell 
5  in.  thick,  as  against  the  3J-in.  thickness  for  the  pre 
cast  sides. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 

Engineers’  Versus  Laborers’  Compensation 

Sir — There  is  a  curious  letter  in  your  issue  of  May  8, 
1919,  p.  931,  from  a  young  man,  apparently  18  years  of 
age,  who  received  about  $160  a  month,  including  over¬ 
time,  as  a  day  laborer  on  an  aviation  field  last  summer, 
during  the  war,  and  whose  spirit,  in  consequence,  moves 
him  to  make  invidious  remarks  about  the  opportunities 
for  money-making  offered  by  the  engineering  trade.  He 
feels  that  it  would  be  at  least  three  years  after  gradua¬ 
tion  before  a  young  engineer  would  receive  a  salary  of 
$2000  a  year.  I  feel  that  he  is  correct  in  feeling  thus. 
He  is  rarther  dubious  about  the  advisability  of  spending 
$1500  a  year  for  four  years  in  order  to  obtain  an  en¬ 
gineering  education.  I  am  rather  dubious  about  the 
average  young  man  obtaining  the  education  if  he  spends 
the  $1500.  Most  engineering  students  who  spend  this 
much  become  educated  in  matters  quite  interesting,  per¬ 
haps,  but  not  found  in  the  school  curriculums. 

I  would  not  have  written  this  letter,  however,  were  it 
not  that  the  boy  says  he  is  dubious  not  only  on  account 
of  the  great  wage  he  received  as  a  laborer  but  on  ac¬ 
count  of  “similar  conditions  described  by  your  readers.” 
I  have  noticed  these  descriptions  made  quite  frequently 
lately  in  letters  to  Engineering  News-Record,  and  have 
wondered  whether  some  of  them  might  not  have  a  seri¬ 
ous  effect  upon  some  of  your  young  readers  who  were 
thinking  of  becoming  engineers.  They  evidently  have 
had  such  effect  upon,  at  least,  one. 

It  is  well,  therefore,  to  iterate  and  reiterate  the  fact 
that  an  engineering  education  pays  in  money  if  in  no 
other  way.  The  laborer  generally  has  to  remain  a  la¬ 
borer.  The  young  graduate  generally  earns  a  fair 
salary  at  first — all  he  is  worth,  at  first — and  if  he  is  able 
and  continues  to  work  very  hard  is  sure  to  rise  in  his 
profession  and  be  well  paid.  You  will  note  I  write 
only  of  payment  in  money,  because  the  letters  to  your 
paper  on  this  subject  refer  only  to  money — to  the  differ¬ 
ence  between  the  wages  of  laborers  and  the  salaries  of 
young  engineers. 

I  certainly  should  be  one  of  the  last,  for  more  than 
one  reason,  to  criticize  those  who  are  trying  to  obtain 
better  salaries  for  young  engineers;  but  the  cold  fact 
remains  that  services,  in  the  long  run,  receive  the  pay¬ 
ment  they  are  worth.  The  complaining  letters  are  most 
frequently  written  by  surveyors  and  draftsmen.  The 
difficulty  is  that  common  surveying  and  ordinary  draft¬ 
ing  are  not  difficult  to  learn,  and  the  law  of  supply  and 
demand  takes  care  of  the  pay  for  this  kind  of  work.  It  is 
also  a  fact  that  a  good  carpenter  is  often  worth  more  to 
a  community  than  a  good  leveller  or  a  good  draftsman ; 
but  the  opportunity  of  the  leveller  or  draftsman  to  rise,  if 
he  has  had  a  good  education  and  works  hard,  is  far  better 
than  that  of  the  carpenter.  It  may  be  truly  said  of  a 
young  graduate  of  a  good  engineering  school  that  he  is 
self-supporting  as  soon  as  he  begins  his  professional 
career  and  that,  if  he  has  average  capacity  and  works 
hard,  he  need  not  let  a  laborer  pass  him  in  the  running. 
Many  presidents,  managers  and  chief  engineers  of  cor¬ 


porations,  who  have  not  written  to  Engineering  News- 
Record,  could  substantiate  this  statement. 

These  remarks  apply  to  other  professions  also,  but  the 
advantage  in  ours  is  that  it  costs  less  to  obtain  the 
necessary  education  and  that  young  graduates  become 
self-supporting  much  sooner  than  graduates  of  other 
professional  schools;  for  instance,  lavvyers  and  physi¬ 
cians.  And,  in  this  age,  it  would  be  difficult  to  prove 
that  even  the  later  money  rewards  of  lawyers  and  phy¬ 
sicians  average  more  than  those  of  graduate  engineers, 
so  many  of  whom,  as  part  owners  or  employees,  have 
highly  remunerative  connections  with  large  corporations. 

Palmer  C.  Ricketts, 
President,  Rensselaer  Polytechnic  Institute. 

Troy,  N.  Y. 

Sir — Reading  the  discussions  in  your  journal  about 
the  compensation  received  by  engineers  never  fails  to 
interest  me  to  a  high  degree.  In  your  issue  of  May  8, 
1919,  p.  931,  you  print  a  letter  by  Lucien  Alter,  who 
apparently  is  very  dubious  about  investing  the  necessary* 
time  and  money  to  study  engineering  after  comparing 
his  earning  capacity  as  a  laborer  with  the  earning 
capacity  of  his  brother,  a  graduate  of  an  engineering 
school. 

Putting  aside  the  fact  that  the  high  wages  received  by 
him  are  directly  traceable  to  the  urgency  of  war,  I  beg 
leave  to  ask  Mr.  Alter  if  his  choice  of  a  profession  is 
solely  guided  by  the  expectation  of  making  money. 

If  this  is  his  predominant  idea,  I,  as  a  graduate  en¬ 
gineer  who  started  work  25  years  ago  with  the  royal 
salary  of  $50  per  month,  would  tell  him  very  earnestly 
to  divert  his  activities  and  energies  into  other  channels. 
Such  a  frame  of  mind  will  surely  prevent  him  becoming 
a  real  engineer — ^that  is,  a  man  who  devotes  his  pro¬ 
fessional  life  to  the  creation  of  things  useful  to  his  fel¬ 
low  citizens  and  to  mankind,  and  whose  joy  of  life  is 
derived  from  such  work  well  done,  irrespective  of  the 
size  of  the  estate  he  may  leave  behind  when  he  is  called 
to  the  great  beyond.  GuSTAV  A.  Stierlin. 

Pittsburidi.  Penn. 

Accidents  and  Expert  Checking  of 
Engineering  Plans 

Sir — Burtis  S.  Brown’s  interesting  article,  “Details 
of  the  Failure  of  a  90-Ft.  Molasses  Tank,”  and  the 
editorial  comment  thereon,  in  your  issue  of  May  15, 
have  induced  me  to  send  you  these  few  lines  calling 
attention  to  a  paper  which  I  wrote  for  you  nearly  two 
years  ago,  and  which  was  published  in  your  issue  of 
Nov.  22,  1917,  p.  979,  under  the  title  “Why  Not  Have 
All  Designs  Checked  by  Outside  Experts?”  In  that 
paper  I  advocated  the  checking  of  plans  for  all  im¬ 
portant  engineering  constructions,  more  especially  those 
in  which  failure  would  jeopardize  human  life,  and 
having  such  checking  done  by  expert  engineers  who 
had  not  been  concerned  in  the  designing.  Had  such 
a  precaution  been  taken  in  the  case  of  the  molasses 
tank  no  failure  would  have  occurred,  and  12  human 
lives  would  have  been  spared,  to  say  nothing  of  the  great 
damages  to  property  which  would  have  been  avoided. 
The  most  simple  calculations  would  have  located  the 
weakness;  and  it  could  have  been  corrected  at  com¬ 
paratively  small  expense. 

Another  late  example  of  fruitless!;^  expended  money 


1075 


May  29,  1919 


1076 


ENGINEERING  NEWS-RECORD 


through  failure  to  check  the  working  plans  is  that  of 
the  foundations  on  the  Rondout  Creek  bridge,  con¬ 
structed  under  a  former  Commirsioner  of  Highways  for 
the  State  of  New  York.  The  amount  of  money  there 
wasted  was  $48,000. 

It  would  not  be  difficult  to  resurrect  a  long  list  of 
serious  failures  in  engineering  work  which  could  readily 
have  been  avoided  by  proper  checking  of  plans;  but,  as 
I  stated  in  my  original  communication,  “so  doing  would 
raise  animosities  and  cause  hard  feelings,  which  is 
something  to  be  avoided  whenever  possible.” 

Cannot  you  use  the  powerful  influence  of  your  paper 
to  materialize  this  much-needed  innovation  in  engi¬ 
neering  practice?  By  doing  so  you  would  confer  a 
lasting  benefit  upon  both  the  engineering  profession 
and  the  general  public.  J.  A.  L.  Waddell, 

New  York  City.  Consulting  Engineer. 


Military  Training  and  the  Army’s 
Construction  Work 

Sir — Capt.  R.  K.  Tomlin,  Jr.,  has  shown  me  an 
extract  from  his  letter  to  you  in  regard  to  your  editorial 
in  the  issue  of  Feb.  27,  1919,  p.  408,  entitled  “Civilians 
Did  Army’s  Construction  Work  in  the  United  States.” 
His  purpose  in  writing  you,  and  mine  in  the  interview 
to  which  he  refers,  should  be  made  clearer. 

Without  wishing  in  the  slightest  degree  to  detract 
from  the  credit  due  for  the  work  of  the  Construction 
Division,  I  deprecate  any  tendency  on  your  part  to 
create,  even  indirectly,  the  impression  that  a  knowledge 
of  military  procedure  and  familiarity  with  the  essen¬ 
tials  of  military  organization  are  not  of  great  value 
in  connection  with  such  operations  as  were  performed 
by  the  Construction  Division,  and  of  still  greater  value 
when  the  construction  operations  take  place,  as  they  did 
in  France,  in  the  actual  theater  of  war,  where  the 
main  and  only  satisfactory  labor  was  that  of  soldiers. 

As  you  doubtless  know,  construction  work  for  the 
Army  in  the  United  States  in  peace  is  assigned  to  the 
Quartermaster  Corps,  while  similar  work  in  war  in 
the  theater  of  operations  is  assigned  to  the  Corps  of 
Engineers,  Realizing  the  fact  that  war  upon  a  modern 
scale  would  employ  men,  munitions,  supplies  and  mate¬ 
rials  to  an  extent  hitherto  unknown,  either  in  war  or 
peace,  and  call  for  an  enormous  expansion  of  all  our 
military  facilities  and  personnel,  with  a  correspondingly 
large  program  of  construction  operations,  some  time 
before  our  entrance  into  the  war  the  Chief  of  Engineers 
in  the  United  States,  taking  advantage  of  a  newly  made 
provision  of  law,  sought  to  interest  the  engineers  of  our 
country  in  the  Engineer  Reserve  Corps.  His  efforts 
met  with  a  gratifyingly  large  response  on  the  part  of 
the  profession,  so  that  even  before  we  entered  into  the 
war  the  Reserve  Corps  had  a  large  personnel,  including 
many  of  the  leading  engineers  of  the  United  States. 

When  our  entry  into  the  war  became  imminent,  ac¬ 
celerated  efforts  were  made  to  enlarge  the  Engineer 
Reserve  Corps,  and  the  ultimate  result  was  that  the 
number  of  engineer  officers  in  our  Army,  which  in  the 
peace  establishment  amounted  to  something  over  200, 
grew  during  the  war  to  over  8000,  most  of  whom  were 
employed  in  France,  although  many  were  necessarily 
retained  in  the  United  States  on  work  of  supply, 
administration  and  organization.  As  many  as  possible 
of  these  engineer  officers,  so  drawn  from  civil  life,  were 
sent  to  officers’  training  camps  to  become  familiar  with 
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the  fundamentals  of  Army  discipline,  organization  ond 
procedure,  and  everything  possible  was  done  to  impart 
to  the  remaining  officers  who  could  not  go  to  these 
training  camps  a  similar  knowledge. 

These  are  the  engineers  who  have  officered  our  engi¬ 
neer  combat  organizations  and  who  have  executed  the 
great  work  of  construction  in  France,  which  in  mere 
magnitude  is  at  least  equal  to  that  done  at  home  hy 
the  Construction  Division,  and  which,  in  addition,  has 
been  executed  under  circumstances  of  far  greater  diffi¬ 
culty.  To  do  this  work  in  France  it  has  been  necessary 
to  employ  almost  exclusively  military  organizations 
under  the  supervision  of  these  engineer  officers,  so  that 
practically  the  entire  work  has  been  that  of  men  in 
uniform — soldiers,  under  close  military  control  and 
discipline,  whose  operations  were  facilitated  by  the  fact 
that  those  in  authority  over  them  were  also  soldiers, 
familiar  with  the  necessity  of  military  discipline  and 
routine  of  administration. 

This,  then,  is  a  point  that  I  wish  to  emphasize — that 
certainly  in  the  theater  of  war,  where  operations  of  con¬ 
struction  must  be  performed  by  soldiers,  it  is  of  the 
highest  importance  that  the  engineers  in  charge  shall 
be  familiar  with  military  procedure.  In  this  manner 
alone  can  the  work  be  conducted  without  undue  friction 
and  difficulty.' 

As  the  head  of  the  engineer  service  of  the  American 
Expeditionary  Forces,  I  have  had  a  unique  opportunity 
to  come  into  contact  with  the  leaders  of  our  profession. 
Nothing  that  I  can  say  would  be  adequate  to  express 
my  admiration  of  the  magnificent  work  that  these  men 
have  done  here  in  France,  both  in  the  combat  organi¬ 
zations  and  in  those  more  specially  devoted  to  construc¬ 
tion  of  various  kinds.  My  experience  with  them  has 
confirmed  me  in  the  belief  that,  professionally  speaking, 
there  is  no  real  difference  in  training  and  attitude 
between  the  officers  of  the  permanent  Corps  of  Engi¬ 
neers  and  those  of  their  professional  brothers  from  the 
country  at  large  who  offered  their  services  to  the  United 
States  for  the  duration  of  the  recent  emergency.  The 
education  of  officers  of  the  permanent  Corps  of  Engi¬ 
neers  is  conducted  along  sound  engineering  lines,  and 
their  normal  experience  in  times  of  peace — namely,  in 
the  construction  of  works  of  seacoast  fortification  and 
of  river  and  harbor  improvement — involves  the  as¬ 
sembly,  organization  and  use  of  the  same  instrumentali¬ 
ties  as  are  employed  by  all  engineers.  Much  of  their 
work  is  done  by  force  account,  thereby  adding  breadth 
and  value  to  their  construction  experience. 

Feeling  this  to  be  true,  it  has  been  my  deliberate 
policy  here  in  France  to  make  no  distinction  between 
those  officers  more  recently  drawn  from  civil  life  and 
the  permanent  engineer  officers  of  the  Army.  I  have 
endeavored  to  employ  each  man  to  the  best  national  ad¬ 
vantage,  regardless  of  whether  he  came  from  civil  life 
or  from  the  Army.  The  results  have  proved  that  the 
country  can,  as  it  must,  hereafter  confidently  rely  upon 
the  engineers  of  the  United  States,  civilians,  to  furnish 
the  large  increase  needed  in  time  of  war  for  the 
engineer  work  needed  in  the  front  line  as  well  as  along 
the  line  of  communication;  but,  I  am  also  convinced, 
it  is  a  decided  advantage  to  have  these  engineers  en¬ 
rolled  in  an  Engineer  Reserve  Corps,  the  members  of 
which  are  put  in  the  closest  possible  touch  with  such 
details  of  military  organization  and  administration  as 
must  exist  in  a  well  ordered  Army.  There  must,  of 
course,  always  be  a  corps  of  regular  engineers,  trained 
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anil  educated  as  indicated  above,  sufficiently  large  to 
take  care  of  the  necessary  expansion,  and  to  take  charge 
of  and  prosecute  all  Government  engineering  and  con¬ 
struction  work  in  times  of  peace  that  may  be  confided 
to  it.  % 

In  this  way  alone  can  proper  coordination  of  effort 
and  ultimate  efficiency  be  secured,  and  it  is  to  emphasize 
this  important  point  that  this  letter  is  written.  It 
would  be,  I  think,  extremely  damaging  to  our  country 
to  permit  the  dissemination  of  a  definite  and  wide¬ 
spread  impression  that  for  military  purposes  a  civilian 
personnel,  unfamiliar  with  and  untrained  in  Army  or¬ 
ganization,  administration  and  methods  generally,  is  as 
ser\iceable  as  a  force  of  corresponding  productive  capac¬ 
ity  which  has  the  added  advantage  of  familiarity  with 
necessary  Army  procedure.  W.  C.  Langfitt, 

Major  General,  U.  S.  A.,  Chief  Engineer,  A.  E.  F. 

France. 


Latin  and  Greek  for  Engineers 

Sir — The  article  by  Dean  Cooley  quoted  in  your 
issue  of  May  8,  1919,  p.  930,  touches  a  very  live  sub¬ 
ject.  There  is  no  doubt  that  engineering  graduates 
are  narrow  in  their  viewpoint.  But  are  they  the  only 
ones?  If  my  observation  is  to  be  trusted,  the  same 
criticism  can  be  made  of  almost  all  men  taking  technical 
and  even  purely  scientific  courses.  In  other  words,  it 
applies  to  men  whose  work  deals  with  things  rather 
than  with  persons.  Perhaps  there  is  a  tendency  for  this 
aloofness  of  attitude  to  be  more  pronounced  with  engi¬ 
neers,  since  so  much  of  their  work  involves  moving 
about,  and  hence  they  do  not  feel  the  same  interest  in 
their  neighbors  that  a  man  would  who  felt  more  se¬ 
curely  settled  in  his  community. 

If  my  idea  is  correct,  the  remedy  is  to  turn  more  at¬ 
tention  to  subjects  dealing  with  persons — history,  sociol¬ 
ogy,  economics,  literature,  English,  modern  languages. 
So  far  I  go  with  Dean  Cooley.  But  as  for  Greek  and 
Latin — I  doubt  the  benefit. 

I  am  inclined  to  think  there  are  few  engineering 
schools  where  the  other  subjects  mentioned  above  are 
not  taught  and  some  of  them,  at  least,  required.  But 
the  engineering  students  do  not  get  the  benefit  that  arts 
students  do.  And  this  is  the  crucial  point,  in  my 
opinion.  There  is  a  constant  effort  on  the  part  of 
engineering  students  to  get  out  of  the  little  that  is  re¬ 
quired.  The  universal  term  for  all  such  studies  seems 
to  be  “junk,”  and  if  they  cannot  be  escaped  as  little  is 
absorbed  as  it  is  possible  to  do  and  get  by.  The  arts 
student  recognizes  that  this  work  is  an  essential  part 
of  his  training  and  studies  accordingly. 

To  remedy  the  situation  we  must  make  the  student  of 
engineering  take  the  same  attitude.  It  is  extremely 
difficult  for  the  college  tt  do  it.  The  student  regards 
the  college  authorities  as  prejudiced  and  as  the  victims 
of  tradition.  His  home  infiuences  are  very  likely  in 
the  same  direction;  and  I  am  of  the  opinion  that  the 
influence  of  many  engineers  is  also.  It  will  take  many 
articles  like  that  of  Dean  Cooley  to  counterbalance  the 
remarks  of  Dr.  Waddell  on  the  study  of  Latin  in  the 
preface  to  “De  Pontibus.” 

I  hope  it  can  be  done.  It  will  ease  the  path  of  the 
student  adviser  on  the  faculty.  As  it  is,  the  man  taking 
engineering  wants  engineering  and  nothing  else,  and 
the  school  mdst  to  a  large  extent  meet  his  demand  or 
lose  the  student.  The  acceptance  of  the  obligation  to 


train  for  good  citizenship  is  connected  with  the  accept¬ 
ance  of  other  obligations  which  are  at  variance  with  the 
popular  philosophy  that  a  man’s  prime  duty  is  to  get 
the  most  for  himself  and  to  ignore  his  duties  to  others. 

I  await  with  great  interest  further  discussion  of  the 
article.  Frank  H.  Clutz,  Ph.  D., 

Department  of  Civil  Engineering,  Pennsyl- 
Gettysburg,  Penn.  vania  College. 


Credit  for  Original  Design  of  the  New 
Orleans  Army  Base 

Sir — A  protest  is  in  order  on  a  matter  of  professional 
etiquette  regarding  the  article  on  the  New  Orleans 
Army  base  in  Engineering  News-Record  of  Apr.  24, 
1919,  p.  823.  This  group  of  buildings  was  originally 
laid  out,  with  no  reference  to  its  use  as  an  Army  base, 
by  the  engineers  of  the  Board  of  Commissioners  of 
the  Port  of  New  Orleans,  and  the  layout  was  used 
almost  without  modification.  The  original  reinforced- 
concrete  design  was  made  by  C.  A.  P.  Turner,  of 
Minneapolis,  and  was  in  accord  with  the  Chicago  build¬ 
ing  code;  this  design  was  used  with  only  minor  changes 
involving  additions  to  the  cost  of  the  structure.  Two 
of  these  warehouses  will  be  given  back  to  the  super¬ 
vision  of  the  Board  of  Port  Commissioners,  and  pay¬ 
ment  of  the.  cost  of  construction  required.  It  is  of 
course  right  and  proper  that  the  State  of  Louisiana 
should  bear  a  part  of  the  increased  cost  of  construc¬ 
tion  made  necessary  by  the  assumption  of  this  work  by 
Army  engineers  with  their  appropriate  demand  for 
speed  above  all  other  considerations;  but  credit  for  the 
whole  should  not  have  been  assumed  without  stating 
the  above  mentioned  facts.  Marshall  G.  Findley, 
Designing  Engineer,  Board  of  Commissioners  of  the 

New  Orleans,  La.  Port  of  New  Orleans. 

[An  inquiry  regarding  the  facts  recorded  in  the  above 
letter  addressed  to  George  H.  Davis,  the  author  of  the 
article  in  question,  has  been  acknowledged  by  him  as 
follows:  Editor.] 

Sir — I  would  acknowledge  receipt  of  your  letter,  and 
note  the  communication  which  you  have  received  from 
M.  G.  Findley  making  the  point  that  the  group  of  build¬ 
ings  was  originally  laid  out,  with  no  reference  to  its 
use  as  an  Army  base,  by  the  engineers  of  the  Board 
of  Commissioners  of  the  Port  of  New  Orleans,  and  that 
the  layout  was  used  almost  without  modification.  In  re¬ 
ply  I  would  say  that  on  Aug.  15,  1918,  you  published  an 
article  on  this  development  which  included  a  perspective 
drawing  showing  the  group  of  buildings  in  question  and 
the  New  Orleans  ship  canal  and  terminal,  as  indicated, 
with  accompanying  maps  and  sketches.  In  this  article 
it  is  mentioned  on  p.  306  that  at  the  Mississippi  River 
entrance  of  the  canal  commodity  warehouses  shown  in 
perspective  have  just  been  started  and  have  been  taken 
over  by  the  United  States  Government  for  use  as 
quartermaster’s  stores.  It  is  also  mentioned  at  this 
point  that  the  construction  is  being  carried  on  under 
force  account  by  the  Board  of  Commissioners  of  the 
Port  of  New  Orleans,  of  which  W.  B.  Thompson  is 
president  and  J.  Devereux  O'Reilly  is  chief  engineer. 
On  July  26,  1918,  the  firm  of  Ford,  Bacon  &  Davis  was 
appointed  supervising  engineers  by  the  construction 
division  of  the  Quartermaster  Corps  of  the  United 
States  Army,  and  since  that  time  the  design  and  con¬ 
struction  of  the  plant  have  been  in  charge  of  the 


1078 


ENGINEERING  NEWS, -RECORD 


organization,  a.s  indicated  by  me  in  the  article  of  Apr. 
24,  1919,  p.  826,  to  the  exclusion  of  the  Board  of  Com¬ 
missioners  of  the  Port  of  New  Orleans  or  the  engineers 
or  other  officers  of  the  board.  As  to  their  previous 
connection,  I  am  of  the  opinion  that  the  article  of  Aug. 
15,  1918,  gave  the  Board  of  Commissioners  of  the  Port 
of  New  Orlean.s  and  its  engineers  full  publicity. 

New  Orlean.s,  I.,a.  George  H.  Davis- 


Definite  Specification  for  Overhaul 

Sir — The  definition  of  “overhaul”  and  specification 
for  payment  are  not  easily  made.  The  attempt  de¬ 
scribed  in  your  issue  of  Apr.  24,  1919,  p.  835,  is  evidence 
sufficient. 

The  writer  several  years  ago  prepared  the  following 
definition  and  specification  covering  overhaul  on  canal 
earthwork.  He  believes  it  is  readily  understood  by 
anyone  familiar  with  this  class  of  construction,  and 
leaves  no  opportunity  for  misinterpretation. 

"Haul — For  all  haul  beyond  the  length  of  free  haul 
overhaul  shall  be  paid.  The  measure  of  overhaul  shall 
be  the  ‘.station  yard,’  w’hich  shall  be  the  hauling  of  one 
cubic  yard  one  engineer’s  station,  or  100  lin.ft.  The 
amount  of  overhaul  in  any  case  shall  be  computed  by 
determining  the  number  of  engineer’s  stations  inter¬ 
vening  between  the  center  of  mass  of  overhaul  yardage 
as  it  lies  in  excavation  and  as  it  lies  in  embankment, 
deducting  therefrom  the  length  of  free  haul,  in  engi¬ 
neer’s  stations,  and  multiplying  the  remainder  by  the 
yardage  of  overhaul.”  Everett  N.  Bryan. 

Waterford,  Calif. 


Capital,  Labor  and  the  Engineer 

Sir — In  your  issue  of  Apr.  24,  1919,  p.  834,  you  print 
a  letter  from  Thomas  P.  Morrissey  in  which  he  calls  at¬ 
tention  to  the  lack  of  understanding  between  labor  and 
the  professional  engineer.  He  says  the  engineer  “has 
seen  fit  to  act  as  go-between”  for  capital  and  labor,  and 
has  “considered  capital  as  his  client.” 

In  the  first  two  ideas  Mr.  Morrissey  is  wrong.  In 
the  third  he  is  right.  At  the  beginning  of  work  requir¬ 
ing  engineering  assistance  the  owner,  generally  the 
capitalist,  starts  an  engineer  on  the  work  of  preparing 
the  plans.  Thus,  at  the  outset  the  engineer  reaches  an 
understanding  with  the  capitalist.  The  engineer  looks 
to  the  capitalist  for  employment,  and  not  to  labor.  If 
the  work  requires  execution  the  engineer  is  placed  in 
charge  and  may  then  have  some  dealings  with  labor. 

The  engineer  has  never  seen  fit  to  act  as  go-between, 
and  would  not  relish  such  a  position,  though  he  is  some¬ 
times  half-way  between.  Capital  and  labor  reach  their 
agreements  without  the  assistance  of  engineers.  But 
the  engineer  often  finds  himself  acting  as  buffer  between 
two  opposing  forces.  Sometimes  these  forces  are  a  con¬ 
tractor  and  an  owner,  and  sometimes  they  are  a  capi¬ 
talist  and  a  laboring  class.  From  the  nature  of  the 
engineering  business  this  buffer  position  cannot  be 
avoided. 

On  contract  work  which  is  done  under  the  supervi¬ 
sion  of  engineers,  the  engineers  make  the  mistake  of 
accepting  employment  direct  from  the  owner.  If  the  en¬ 
gineers  w’ould  insist  that  the  contractor  have  equal  voice 
with  the  owner  in  the  selection  and  payment  of  the  engi¬ 
neer,  there  would  be  a  certainty  that  the  engineer  would 
hold  himself  as  much  responsible  to  the  one  as  to  the 
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other,  and  place  himself  above  the  suspicion  of  favor¬ 
ing  any  side  of  a  transaction  of  which  he  is  supposed 
';o  be  an  impartial  judge.  F.  T.  Howe.s. 

Member,  American  Association  of  Engineers. 
Emigrant,  Mont. , 


Build  the  Road  to  Fit  the  Traffic 

Sir — Economy  in  highway  transportation  is  far 
reaching  in  its  results,  benefiting  not  only  the  users  of 
the  highway  but  the  producers  and  the  final  recipients 
of  the  goods  transported.  For  this  basic  reason, 
everything  which,  directly  or  indirectly,  tends  to  lower 
the  cost  of  highway  transportation  is  of  immediate  in¬ 
terest  to  the  public,  which  in  the  end  pays  the  bills. 
The  greatest  economy  in  transportation  can  only  be 
attained  from  a  general  application  of  systematic,  con¬ 
tinuous,  organized  effort  directed  along  practical  lines. 

Such  practical  lines  can  only  be  determined  by  a  com¬ 
plete  recognition  of  all  the  factors  involved  in  highwa.v 
ransportation  and  by  a  thorough  study  of  their  relr 
tions  to  one  another  and  to  the  end  sought.  For 
such  a  study,  much  data  must  yet  be  secured  and  cor¬ 
related. 

One  line  of  information  needed  for  all  the  main 
traveled  roads  of  this  country  is  that  of  the  kind,  weight 
and  amount  of  daily  traffic  passing  over  them.  This 
traffic  factor  bears  upon  the  selection  of  routes,  estab¬ 
lishment  of  grades,  width  of  roadways,  strength  of 
bridges  and  culverts,  type  of  pavement  and  cost  of  main¬ 
tenance.  A  traffic  census  is  needed  now,  before  exten¬ 
sive  and  costly  improvements  are  undertaken,  in  order 
that  a  more  rational  development  may  follow  and  the 
greatest  economy  be  securec.  The  various  highway 
commissions  in  this  country  could  well  devote  some  atten¬ 
tion  and  funds  to  this  important  basic  work  and  there¬ 
by^  lay  the  foundation  for  securing  roads  designed  and 
built  to  fit  the  traffic.  Every  highway  engineer,  every 
highway  commissioner,  every  good-roads  advocate,  every 
automobile  and  motor-truck  association,  every'  good- 
roads  organization  could  well  afford  to  adopt  the  slogan, 
"Build  the  road  to  fit  the  traffic" 

Kansas  City,  Mo.  Robert  C.  Barnett. 


Wireless  Telephone  Outfits  for  Surveying 
and  Construction  Operations 

Sir — The  war  witnessed  the  development  of  the  wire¬ 
less  telephone  from  the  experimental  stage  to  that  of  a 
practical  and  usable  field  outfit.  It  has  occurred  to  the 
writer  that  the  portable  wireless  outfit,  as  used  by  the 
Sigrnal  Corps  Field  Service,  U.  S.  A.,  will  be  a  very  use¬ 
ful  adjunct  to  the  equipment  in  many  engineering  opera¬ 
tions. 

The  portable  equipment  consists  only  of  two  cases, 
containing  the  batteries  and  transmitting  and  receiv¬ 
ing  apparatus.  The  antennae  may  be  mounted  on  natu¬ 
ral  objects,  or  on  two  light  15-ft.  poles  included  with  the 
outfit,  which  serve  as  supports.  These  outfits  usually 
have  a  range  of  from  5  to  20  miles.  This  equipment 
should  prove  useful  to  a  water-works  department,  the 
engineer  engaged  in  surveying,  or  to  the  construction 
engineer  in  conjunction  with  work  covering  consider¬ 
able  territory,  such  as  construction  of  canals,  pipe  lines 
and  railroads. 

The  writer  once  used  six  of  these  outfits  in  a  survey 
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of  base  lines  for  triangulation  in  the  Army  meteoro¬ 
logical  and  aerological  work.  Six  different  parties  were 
distributed  on  this  survey,  and  throughout  the  entire 
work  were  in  constant  communication  with  one  another, 
although  miles  apart  in  rough  and  rugged. country.  The 
use  of  the  wireless  outfit  so  expedited  the  work  in  hand 
by  permitting  the  six  different  parties  to  work  in  har¬ 
mony  with  one  another,  when  other  means  of  visual 
signalling  or  wireless  communication  was  impossible, 
that  the  survey,  which  otherwise  would  have  taken  a 
week  or  ten  days,  was  finished  in  a  single  day. 

Now  that  the  war  is  over,  these  outfits  will  soon  be 
on  the  market  and  engineers  should  not  be  slow  in 
adapting  them  to  civilian  enterprises. 

Albany,  N.  Y.  Floyd  A.  Nagler. 

Distortional  Rotation  and  the  Principle  of 
Virtual  Work 

Sir — Referring  to  the  article  on  finding  the  rotation 
of  a  member  in  a  truss  or  at  any  point  of  a  beam  under 
stress,  given  in  your  issue  of  May  1,  1919,  p.  864,  it  does 
not  seem  quite  right  to  say  that  there  is  a  new  princi¬ 
ple  underlying  the  method  presented.  It  was  taught  to 
the  writer  and  its  results  pointed  out,  about  25  years  ago, 
and  in  the  last  edition  of  “Modern  Framed  Structures” 
the  problem  is  taken  up  and  solved. 

Aside  from  this,  it  seems  to  me  that  ail  similar  ques¬ 
tions  about  linear  or  angular  elastic  changes,  as  well  as 
indeterminate  stresses,  are  much  more  comprehensively 
treated  by  using  the  law  of  virtual  work.  Take  for  in¬ 
stance  the  bent  beam,  mentioned  in  the  article: 

If  certain  loads  P  and  external  moments  M  are  applied 
to  it  and  if,  furthermore,  any  arbitrary  deflections  d 
are  assumed  to  take  place  at  the  loads  P  and  in  the 
direction  of  the  same,  and  any  arbitrary  rotations  v  at 
the  external  moments  M,  then  the  external  virtual  work 
done  is: 

j:  Pd  ^  Mv 

This  work  shall  now  balance  the  work  of  the  internal 
stresses.  If  the  moment  in  any  section  caused  by  the 
loads  P  and  the  external  moments  M  is  called  Mt  and  the 
moment  in  the  same  section  corresponding  to  d  and  v  is 
called  M„  the  internal  virtual  work  is 


^Mt  Af.  dx 
El 


The  equation 


T,  Pd 


^Mt  M.  dx 
El 


gives  us  immediately  a  means  of  finding  either  any  ro¬ 
tation  V  or  any  deflection  d.  As  P  and  M  can  be  given 
any  values  we  see  fit  to  select,  we  may  put  every  P  ■=.  0, 
also  every  M  ==  0  except  at  the  point  whose  rotation  is 
wanted,  where  we  put  Af  =  1  and  get: 


CMi  M.  dx 

J  EJ 


By  analogous  assumptions  we  also  get: 

,  rMt"M,dx 
El 

The  only  difference  is  that  M't  in  the  first  case  repre¬ 
sents  the  internal  moment  due  to  a  unit  external  moment 
applied  where  v  is  wanted,  and  in  the  second  case  M"t 
represents  the  internal  moment  due  to  a  unit  load  where 


d  is  wanted.  In  either  case  M,  may  represent  the  actual 
moment  correspyonding  to  r  or  d,  as  in  your  article. 

It  is  apparent  that  if  either  Mt  or  M.  is  equal  to  zero 
for  any  particular  portion  of  the  beam,  the  summation 
need  not  be  extended  over  that  portion,  as  it  evidently 
does  not  have  any  effect  on  the  elastic  change. 

Chicago,  Ill.  George  N.  Linday. 

A  Definition  of  Professional  Engineering 

Sir — The  license  committee  of  Engineering  Council, 
in  its  study  of  laws  adopted,  or  proposed,  for  licensing 
engineers  in  various  states  and  in  Canada,  is  consid¬ 
ering  one  of  the  most  puzzling  details — to  evolve  a 
definition  of  professional  engineering  practice.  The 
following  definition  has  been  arrived  at  after  very 
careful  study: 

The  practice  of  professional  engineering  embraces  de¬ 
signing  and  responsible  supervision  of  the  construction, 
operation  or  maintenance  of  private  or  public  utilities  or 
works,  and  designing  or  responsible  supervision  of  processes 
of  production,  means  of  transportation  and  methods  for  the 
disposal  of  waste,  when  such  desigms  or  supervision  involve 
and  require  the  intelligent  application  of  the  principles  of 
physics,  mechanics,  hydraulics  or  thermodynamics  in  the 
determination  of  the  proper  selection,  use,  removal  or  dis¬ 
position  of  material  for  the  attainment  of  a  definite  purpose. 

The  writer  would  be  glad  to  have  you  print  this  defini¬ 
tion  and  equally  glad  to  receive  from  any  of  your 
readers  comments  or  suggestions  for  its  improvement, 
bearing  in  mind  that  brevity  and  clearness  are  all-im¬ 
portant.  Many  of  the  definitions  in  the  laws  examined 
are  very  lengthy  in  detail,  but,  nevertheless,  fail 
to  define  professional  engineering  adequately. 

T.  L.  CONDRON, 

Chairman  License  Committee,  Engineering  Council. 

Chicago,  Ill. 

A  Resource  That  Every  Engineer 
Should  Know 

Sir — Let  me  recommend  to  all  your  readers  that  the 
headquarters  of  the  American  Library  Association 
should  be  appealed  to  generally  as  a  clearing  house  of 
information.  If  an  engineer  has  a  question  that  puzzles 
him  and  he  does  not  live  in  a  large  city,  with  access  to 
a  good  technical  reference  library,  he  should  send  his 
question  to  the  American  Library  Association,  78  E. 
Washington  St.,  Chicago. 

Whether  or  not  such  appeal  meets  with  due  response, 
I  should  be  glad  to  know  the  result,  as  I  have  long  been 
working  for  a  closer  connection  between  the  library 
industry  and  other  industries.  Experience  with  infor¬ 
mation  bureaus  has  convinced  me  that  there  is  great 
need  to  establish  a  public  demand  for  information,  for 
already  there  exi.st  great  facilities  of  which  the  public 
has  hardly  begun  to  avail  itself.  Moreover,  my  famil¬ 
iarity  with  the  American  Library  Association  enables 
me  to  say  with  confidence:  Here  is  an  organization 
having  enormous  research  possibilities,  which  need  only 
to  be  used  in  order  to  develop  a  large  service  that  has 
long  been  latent. 

I  made  the  foregoing  suggestion  in  a  paper  that  was 
sent  to  a  convention  of  chemists  in  Buffalo  this  spring, 
and  so  far  three  or  four  have  acted  upon  it.  The  Library 
Journal  for  May  published  for  me  an  article  entitled 
“The  Library  Phalanx,  a  Presidential  Address  at  a 
Phantom  Convention.”  I  believe  this  article  would 
appeal  to  many  who  are  interested  in  the  general  subject 
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of  getting  at  information  and  to  many  who  have  been 
bewildered  by  the  difficulties  of  getting  as  much  out  of 
a  convention  as  they  had  hoped  for.  I  shall  be  glad  to 
send  reprints  of  this  article,  upon  request. 

G.  W.  Lee, 

Librarian,  Stone  &  Webster. 

147  Milk  St.,  Boston,  Mass. 


Subdraina^e  for  Country  Hijirhways 

Sir — Referring  to  W.  P.  Blair’s  article  in  Engineering 
N e.ivn-Rernrd  of  May  8,  1919,  p.  914,  and  your  editorial 
calling  attention  to  some  objections  to  .subdrainage  for 
highways:  The  writer  has  had  many  years’  experience 
in  planning  and  superintending  drainage  for  highway, 
municipal  and  agricultural  purposes,  and  has  observed 
carefully  the  effect  of  subdrainage  upon  highways. 

Many  times,  in  constructing  underdrains  for  agri¬ 
cultural  purposes,  farmers  will  take  advantage  of  the 
highway  side  ditch  in  order  to  save  depth  in  placing 
their  outlets,  often  running  some  distance  along  the 
side  of  the  highway.  My  observation  has  been,  and  the 
testimony  of  road  superintendents  is,  that  roadbeds 
where  drains  have  been  .so  placed  settle  much  earlier 
in  the  spring  and  cost  much  less  for  maintenance. 

A  number  of  years  ago,  in  constructing  a  gravel  road, 
the  writer  placed  a  line  of  farm  tile  on  each  side,  8  ft. 
from  the  center  line.  In  this  case  the  outlets  were  not 
as  good  as  they  should  have  been,  but  the  reports  of  the 
superintendent  of  roads  show  a  much  lower  cost  of 
maintenance  than  for  similarly  constructed  roads  with¬ 
out  the  drains.  Residents  along  the  line  also  state  that 
this  road  settles  and  is  ready  for  heavy  traffic  much 
earlier  than  the  others. 

The  action  of  subdrainage  is  twofold:  Removing 
excess  water,  and  aeration  of  the  soil. 

This  brings  us  to  some  objections  mentioned  in  your 
editorial  on  the  que.stion  of  how  to  arrange  for  drainage 
of  subsoils  which  are  practically  waterproof,  such  as 
clay.  Where  or  when  in  the  springtime  did  any  contrac¬ 
tor  or  engineer  outside  of  arid  regions  find  any  clay  that 
was  not  saturated  with  water?  If  it  is  waterlogged  it 
must  be  porous;  if  there  are  pores  the  air  can  enter 
when  the  water  is  withdrawn.  And  therein  lies  the 
advantage  of  subdrainage.  The  removal  of  water  from 
the  subsoil  permits  the  entrance  of  the  air,  and  in  flow¬ 
ing  out,  the  water  makes  way  for  the  .small  current  of 
air  which  must  flow  in  to  take  its  place.  This  action 
places  the  soil  in  such  condition  that  the  moment  excess 
moisture  appears  it  begins  to  sink  toward  the  tile  in¬ 
stead  of  lying  in  the  ground,  which  becomes  saturated 
until  the  water  is  removed  by  evaporation.  Subdrain¬ 
age  allows  the  grade  to  solidify  much  earlier  and  more 
quickly  than  when  water  stands  in  level  side  ditches  and 
soaks  into  the  grade.  In  cuts,  subdrainage  is  especially 
advantageous,  as  it  prevents  ground  water  from  the 
banks  from  reaching  the  subgrade. 

Except  in  extreme  cases,  the  writer  would  not  regard 
the  laterals  shown  in  Mr.  Blair’s  plan  as  necessary.  In 
most  soils  the  action  of  the  subdrain  will  have  its  effect 
much  farther  than  half  the  distance  shown  in  his  plan, 
and,  when  the  subgrade  is  once  drained  and  the  hard 
surface  road  constructed,  but  little,  if  any,  water  will 
reach  it. 

^Tiere  highways  are  being  reconstructed — that  is, 
being  changed  from  gravel  or  macadam  to  hard  surface 
— through  a  well  underdrained  farming  country,  sub¬ 
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drains  along  the  highway  would  be  required  in  Inn 
few  places. 

As  to  the  tile  filling  with  roots,  in  the  case  of  country 
highways  this  likelihood  would  be  negligible,  the  occa¬ 
sional  shade  tree  not  being  likely  to  have  roots  of  the 
water-seeking  variety,  and,  should  such  trees  exist,  the 
removal  of  the  cause  is  a  small  matter. 

The  matter  of  subdrainage  as  an  aid  to  maintenance 
is  also  neglected  by  the  railroads,  by  which  large  sums 
could  be  saved  by  a  small  expenditure  for  such  work. 
My  experience  has  been  that  subdrainage  is  a  benefit  to 
any  roadbed,  making  even  the  dirt  road  easier  to  main¬ 
tain  and  better  for  travel.  M.  H.  Downey. 

Anderson,  Ind. 

[It  should  be  noted  that  Mr.  Downey  has  treated  the 
problem  largely  from  the  standpoint  of  the  rapidity 
with  which  saturated  roadbeds  dry  out  in  the  spring, 
rather  than  from  the  standpoint  of  maintaining  dry¬ 
ness.  which  w'e  understand  to  be  the  end  sought  by  Mr. 
Blair.  It  is  admitted  that  dry  clay  soil  is  hard  to  find 
in  the  spring.  This  is  not  only  the  case  under  earth 
and  gravel  roads,  but  also  under  hard  surface  roads.  How 
to  keep  capillary  water  from  collecting  under  the  road 
surfacing  and  causing  ffost  heavage  in  the  winter  is 
the  problem  to  be  met  by  the  engineer.  When  the  road¬ 
bed  is  saturated  the  damage  is  done.  That  roots  are  a 
problem  in  some  sections,  at  least,  is  shown  by  inquirie? 
that  we  receive  as  to  how  to  prevent  such  clogging 
the  tile. — Editor.] 


Suggestion  for  Geological  Survey  Maps 

Sir — I  learn  from  your  editorial  in  the  issue  of  Apr.  17 
that  an  effort  is  being  made  to  popularize  the  Geological 
Survey  maps  by  making  the  contours  more  under¬ 
standable  to  the  general  public  through  the  use  of  colors. 

I  made  an  experiment  of  this  kind  a  few  months  ago 
that  may  be  of  interest.  I  had  a  comparatively  large 
map  of  a  rough  region  in  which  a  drainage  project,  a 
highway  and  a  number  of  bridges  were  planned,  which 
improvements  it  is  proposed  to  finance  by  a  municipal 
bond  issue.  For  explaining  the  project  to  the  public  I 
desired  to  put  the  map  in  such  form  as  would  make  the 
contours  understandable  to  those  unfamilar  with  such 
maps. 

As  the  portion  of  the  map  desired  to  be  brought  out 
had  a  range  of  grades  of  105  ft.,  represented  by  contours 
at  5  ft.  intervals,  21  in  all,  I  selected  a  complete  spectrum 
chart  of  21  shades  of  colors  and  had  each  of  the  contour 
lines  colored  to  match  one  of  the  colors  of  the  spectrum 
chart.  I  had  the  lowest  grade  colored  a  deep  violet  and 
each  of  the  succeeding  contours  colored  the  successive 
spectrum  shades,  the  highest  contour  line  being  red. 

The  resulting  map  brought  out  the  differences  in 
elevation  in  a  remarkable  way,  except  that  the  blue 
colors  were  largely  lost,  owing  to  the  fact  that  the  lines 
of  the  print  itself  were  blue.  If  the  colors  had  been  put 
on  a  perfectly  white  paper  and  a  slide  of  it  made  by  the 
Lumi^re,  or  other  color-photography  process,  it  would 
probably  have  produced  the  effect  desired. 

The  Geological  Survey  bureau  probably  has  considered 
such  a  method,  but  if  not  may  find  it  worth  trying 
Only  when  the  maps  are  to  be  engraved,  however,  would 
it  be  possible  to  reproduce  them  without  very  great 
expense.  L.  R.  Bowen, 

Engineer  of  Bridges  and  Buildings,  City  of  St.  Louis. 

St.  Louis,  Mo. 


Hints  for  the  Contractor 


ars  derrick  havinj?  a  60-ft.  pole  pruyed  by  cables  and  havinj? 

mechanical  ®  hoisting  engine  placed  on  one  of  the 

built  by  the  platforms.  As  .soon  as  the  truss  was  cut  and  swung 
k  is  mounted  was  turned  parallel  with  the  tracks  and  lowere<l 

h  carries  a  to  the  ground.  This  work  had  to  be  done  in  inten'als 
end  and  is  between  trains,  and  the  method  adopted  eliminated  the 
On  the  rear  necessity  of  occupying  the  tracks  by  cranes  or  other 

machinery.  The  portable 
derrick  could  be  quickly  set 
up  and  guyed  and  as 
promptly  removed  to  clear 
the  tracks.  The  steel  col¬ 
umns  with  the  ends  of  the 
trusses  attached  were  re¬ 
leased  from  the  footings 
and  pulled  over  in  a  direc¬ 
tion  parallel  with  the  tracks 
by  men  hauling  on  tackle 
hitched  to  the  top  of  the 
column.  The  lowered  trus¬ 
ses  and  columns  were  then 
loaded  onto  flat-cars  by  a  railway  wrecking  crane  and 
transported  to  their  destination.  By  these  methods 
interference  with  trains  was  entirely  avoided. 


Other  Articles  in  This  Issue  of 
Interest  to  Contractors : 

How  One  Contractor  Went  About  a  Housing 
Job  Page 

Motor  Equipment  of  United  States  Army 
Engineer  Corps  Page 

Daily  Code  Letter  Shows  Status  of  All 
Highway  W'ork  Page 

Maintaining  Traffic  During  Erection  of 
Louisville  Bridge  Page 


Combination  Detachable  Truck-Body 
Serves  Several  Purposes 

A  MOTOR  truck  with  a  removable  combination  ex¬ 
press  and  dump-delivery  body  has  recently  l)een 
delivered  to  Charles  S.  Wheeler  of  McCloud,  Calif.,  by 
the  Federal  Motor-Truck  Co.  Express  and  other  com¬ 
modities  can  be  hauled  in  the  box,  or  sand,  gravel, 
etc.,  can  be  hauled  and  dumped.  The  box  being  re¬ 
moved,  heavy  and  cumbersome  material  such  as  logs, 
etc.,  can  b3  hauled  about  Mr.  Wheeler’s  estate. 

The  construction  of  the  truck  and  the  manner  of 
manipulation  are  shown  in  the  photographs.  The  tail¬ 
board  is  arranged  with  hinges  at  both  top  and  bottom 
so  that  it  will  lie  flat  for  loading  merchandise,  or  open 
at  the  bottom  for  dumping  sand  and  gravel.  By  re¬ 
leasing  the  hoist  cables  which  are  bolted  to  the  front 
of  the  truck  and  removing  the  swivel  bolts  from  the 


PtTSHER  REMOVING  SNOW  FROM  FLAT-CARS 

it  is  stated  that  two  men — conductor  and  brakeman — 
can  unload  a  dirt  car  in  about  15  min.  In  unloading 
snow,  three  men  with  the  pusher  were  able  to  do  the 
work  of  15  shovelers,  with  an  average  of  6  min.  per 
carload  of  12  to  14  cu.yd.  of  snow. 


Gin-Pole  Removes  Train-Shed  Trusses 

Removal  of  a  steel  train-shed  roof  without  inter- 
.  ference  with  traffic  was  carried  out  successfully  by 
the  Indianapolis  Union  Ry.  in  connection  with  the  re¬ 
construction  of  the  union  station.  The  framing  con¬ 
sisted  of  trusses  of  102-ft.  and  68-ft.  span,  spaced  26 
ft.  to  45  ft.  on  centers  and  supported  on  steel  columns. 
After  the  roofing  had  been  stripped,  each  truss  in  turn 
was  cut  away  near  the  ends  by  means  of  oxybydrogen 
torches,  the  middle  portion  being  handled  by  a  gin-pole 


imUBLE-HlNOED  END  BOARD  LIES  PLAT  OR  DCMP8 
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box  hinges  at  the  back,  two  men  can  roll  the  body  from  protected  with  timber,  to  avoid  breakage  when  it  was 
the  truck  frame,  which  is  equipped  with  rollers,  to  the  hit  by  falling  pieces  of  rock. 

roller  platform,  as  shown.  This  operation  takes  less  At  first  the  plug-and-feather  method  was  considored 
than  4  min.  The  rollers  on  the  frame  are  also  advan-  for  trimming  the  depressed  section  of  roof  to  the  neat 
tageous  for  loading  heavy  material  when  the  truck  is  line.  This  method  was  rejected  as  too  slow,  however 

and  it  was  decided  to  try  very  careful  blasting.  The  re- 
I  _  1  suits  showed  the  blasting  method  to  be  entirely  safe  and 

I  successful.  Short  trim  holes  were  drilled,  loaded  and 

shot,  to  take  out  the  rock  to  within  a  foot  of  the  de>ired 
excavation  line,  for  a  length  of  tunnel  just  sufficient  to 
I  Sp  clear  the  ring  of  lining  next  to  be  erected.  Additional 

|Lgg|K  ^  ^  ^  holes  were  then  drilled  just  on  the  neat  line. 

^  These  holes  were  spaced  about  6  in.  apart,  and  were  load- 

jBEfi;  ^  .iBl,  ed  with  about  one-eighth  stick  of  dynamite,  sometimes 

X ’IBM  every  hole  but  usually  only  every  other  hole.  Shooting 
these  holes,  one  by  one,  took- out  the  arch  excavation  very 
“if  •  ■  *  ■  -*1  to  the  neat  line,  and  only  rarely  required  a  little 

_ _  hand-trimming  in  order  to  allow  the  iron  lining  to  be 

i  placed.  The  blasting  being  very  light,  and  the  rock 

weakened  by  the  closely  spaced  holes,  no  damage  was 
done  to  the  remaining  cover. 

As  soon  as  space  was  cleared  for  the  erection  of  one 
plate  of  lining,  the  plate  was  erected  and  all  spaces  back 
of  it  were  filled  by  driving  in  rock  packing.  Operations 
were  then  transferred  to  the  opposite  side  of  the  tunnel, 
and  clearance  was  made  for  another  plate.  The  work 


IlKMOVIXG  l;OX  FROM  ROLLER  FRAME  TO  PLATFORM 


used  without  the  box.  The  hoist  cables  are  arranged 
for  drawing  heavy  materials  upon  the  frame.  The 
truck  was  especially  designed  to  meet  the  requirements 
of  Mr.  Wheeler. 


Subaqueous  Tunnel  Heading  Under  Eight 
Inches  of  Rock  Cover 

By  Alexander  Lyle 

Field  F^ng1ne«>r,  Booth  &  Flinn,  Ltd.,  New  York  City 

By  careful  judgment  in  blasting,  an  interesting 
and  difficult  piece  of  tunneling  was  recently  carried 
out  successfully  in  one  of  the  west  headings  of  the  new 
14th  St.  rapid-transit  tunnel  under  the  East  River,  New 
York  City.  When  the  heading,  which  was  advancing  in 
full-rock  face,  without  compressed  air,  approached  a  de¬ 
pression  in  the  surface  of  the  rock,  the  test  holes  that 
are  drilled  before  each  shot  indicated  that  the  rock  cover 
was  becoming  exceedingly  thin.  Ultimately  the  rock 
proved  to  be  only  8  in.  thick  over  the  top  of  the  arch,  at 
the  lowest  point  of  the  depression.  The  question  was 
how  to  proceed  with  the  rock  work  under  these 
conditions. 

Here  was  a  free-air  rock  tunnel  17  ft.  2  in.  in 
diameter,  with  the  roof  to  be  trimmed  to  within  8  in.  of 
the  rock  surface.  The  risk  involved  was  that  the  river 
bottom  might  be  brought  in  if  the  thin  shell  of  rock 
were  broken  through.  The  material  at  this  point  was 
a  good,  homogeneous  gneiss,  overlaid  by  about  56  ft.  of 
soft  river-bottom  material.  The  roof  of  the  tunnel  was 
83  ft.  below  mean  high-water  level 

In  order  that  work  should  not  be  delayed  by  this  thin 
.spot,  the  top  heading  was  dropped  about  4  ft.  and  driven 
ahead  until  the  test  holes  showed  that  the  proper  level 
could  be  resumed.  This  bypassing  allowed  progress  to 
be  maintained.  After  the  heading  and  bench  had  passed 
out  of  shooting  distance  it  was  decided  to  carry  the  cast 
iron  tunnel  lining;  beyond  the  thin  point  of  the  roof,  in 
order  to  insure  the  safety  of  the  heading. 

As  the  first  step  in  preparation,  the  concrete  cradle 
and  the  bottom  segments  of  iron  lining  were  placed  in 
proper  position,  up  to  the  bottom  of  the  section  of  roof 
that  required  trimming;  this  work  involved  no  particu¬ 
lar  difficulty.  The  flanges  of  the  lining  were  then  well 


^op  ofrunnti 


Tunnt! 


SECTION  WITH  HEADING  DROPPED  TO  PROVIDE 
SUFFICIE.NT  ROOF  THICKNESS  FOR  SAFETTY 


thus  continued  one  plate  at  a  time  until  the  entire  ring 
had  been  completed,  and  then  shifted  ahead  to  the  next 
ring.  Booth  &  Flinn,  Ltd.,  are  contractors  for  this  tun¬ 
nel.  M.  L.  Quinn  is  their  general  superintendent,  and 
Sam  Allen  is  shaft  superintendent.  M.  H.  Freeman 
supervises  the  work  for  the  Public  Service  Commission. 
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News  of  the  Week 


Federal  Highway  Commis¬ 
sion  Opposed  by  Houston 

Uinort  of  Illinois  Joint  Legislative  ^  .  x-  f  r,  i  Secretary  of  Agriculture  Defends 

Commission  Recommends  State  Engineering  Sc^iehes  Employ-  "»re8ent  System— Explains 

Operation  of  Plants  ’  Objection  to  New  Plan 

Acting  under  a  joint  resolution  of  the  American  Association  of  Engi-  response  to  a  communication  from 

legislature  of  Illinois,  a  legislative  com-  29  S  La  Salle  St  Chicago  ®  chamber  of  commerce  requesting 

mittee  has  just  completed  an  investiga-  members  only.’but  Army  S®  Secretary  of  Apiculture 

tion  into  the  cost  of  building  materials.  ^  Engineers  in  uniform  who  Houston  regarding  the  creation  of  a 

Th«  commission  held  a  number  of  pub-  pliable  to  certified  member-  Federal  highway  commission  and  the 

lie  hearings,  but  confined  its  attention  oin  without  payment  of  taking  the  Fed^al  super- 

to  the  price  conditions  in  brick,  cement  -ntCnnce  fee<;  or  dues  while  in  vision  of  roads  from  the  Department 

and  lumber.  It  reported  that  the  costs  and  for  six  months  after  Agriculture,  Mr.  Houston  has  made 

of  brick  do  not  seem  to  be  unduly  high,  discharge  *  detailed  reply.  He  opposes  the 

and  that  there  is  no  evidence  of  illegal  Engineers’  Service  Bureau,  57  commission  idea  which  has  been  in- 

combinations  to  regulate  the  price  of  g^  g^^^  Francisco.  Only  dorsed  by  chambers  of  commerce  and 

common  building  brick.  The  commit-  applications  by  mail  or  wire  will  organizations  throughout  the 

tee’s  report  on  lumber  is  quite  am-  considered  country,  and  defends  the  present  sys- 

biguous.  The  intimation  is  that  it  does  Prnfp<.<.ionnl  and  «?npcial  Section  t®*"-  ^he  arguments  which  are  ad- 

not  consider  the  price  too  high,  but  United  States  Em^  Service’.  vafed  by  Secretary  Houston  are  as 

no  definite  statement  is  made.  York  City.  follows: 

In  its  study  of  cement  it  seems  to  Reemployment  Committee  of  Before  the  advisability  of  changing 

feel  that  the  prices  are  too  high.  The  York  City  for  Soldiers,  present  methods  of  administering 

committee  states,  for  instance,  that  a  Sailors  and  Marines  233  Broad-  **'®  national  highway  funds  are  con- 

Government  expert  asserts  that  the  ^  York  City’  sidered,  there  are  certain  facts  that  it 

manufacturing  cost  of  Portland  cement  ’  *  is  well  to  have  in  mind.  First,  the 

in  a  3000-barrel  mill  should  be  $1.26  a  I*  ■  —  importance  of  roads  and  the  traffic 

barrel,  as  against  an  actual  cost  figure  .  .  .  j  i  conditions  vary  throughout  the  coun- 

submitted  by  a  cement  company  of  $1.67  f  materials,  to  extend  loans  highway  de- 

per  barrel.  It  says  that  it  could  find  tothemanu  acurerso  sue  ma  ria  s,  pa^jnents,  being  in  immediate  touch 
no  positive  evidence  of  combination  of  and  to  permit  compe  i  ion  in  pa  n  situations  in  their  respective 

cement  manufacturers  to  establish  roadbuilding  produc  s.  localities,  are  best  able  to  classify  and 

prices,  but  that  the  “circumstances  in-  judge  which  roads  will  serve  the  great- 

dicate  that  cement  prices  are  fixed  by  Transit  Construction  Commission*  est  economic  needs,  and,  thirdly,  the 
agreement.”  The  committee  also  states  ership  Declined  by  Engineers  Federal  Government  is  now  aiding  the 
that  the  La  Salle  Portland  Cement  Co  appointment  of  John  H.  considering  their  technical 

from  operations  of  ^  Transit  Construction  Problems  in  the  selection  and  improve- 

over  77J%  on  its  capital  stock,  but  commissioner  for  New  York  City,  "lent  of  the  most  important  roads,  and, 
gives  no  figures  as  to  the  relation  of  Smith  of  New  York  State  when  the  state  department  has  proper  y 

the  capital  st^k  to  the  net  investment,  ^^nounces  that  the  position  had  been  \  «^te  highway,  it  generally 

The  committee  recommends  that  the  u„  c-i  william  Barclav  Par-  ®  highway  in  an  adjoining 

interests  of  the  state  are  so  great  that  ®  1  t  state  and  the  two  become  an  interstate 

it  believes  the  state  should  engage  in  WaHn  ?^?fb  ^.bl7  .n of  nation-wide  utility, 
the  manufacture  of  cement  for  public  Board  of  Water  Supply.  Mr.  Delaney  Furthermore,  there  is  already  in  ex- 
«orks  as  this  would  have  a  tendency  ,g  Commis-  ^  o^anizat^on,  the 

not  only  to  create  competi  ion  but  wou  d  Structures,  having  ?a*-®au  of  Public  Roads,  which  works 

ke®P  the  public  constantly  ^y^  m  a  cooperative  manner  through  the 

advised  as  to  the  cost  of  production  of  _  48  state  highway  departments,  under 

the  product.  As  a  final  conclusion,  the  the  provisions  of  the  Bankhead  Federal- 

committee  thinks  that  prices  are  at  a  Government  To  Build  River  Boats  aid  road  act. 

new  level,  and  quotes  approvingly  the  Contracts  for  boats  to  be  used  in  the  Ample  funds  have  been  provided  by 
widespread  statement  of  Prof.  Irving  freight  traffic  on  the  Warrior  River  Congress,  the  law  has  been  amended 
Fisher.  As  a  result  of  the  investigation,  under  Federal  direction  have  been  let  to  made  it  work  more  smoothly,  and 
it  is  recommended  that  the  state,  as  by  the  United  States  Railroad  Admin-  provision  has  been  made  by  increasing 
trustee  for  the  people,  should  protect  istration.  Inland  Waterways  Division,  the  Federal  allowance  per  mile,  so 
the  public  from  extortionate  charges  The  St.  Louis  Boat  &  Engineering  Co.,  that  roads  of  substantial  character 
for  roadbuilding  material,  and  should  of  St.  Louis,  Mo.,  is  to  build  four  steel,  can  be  built.  Altogether,  there  seems 
he  authorized  to  manufacture  products  self-propelled  tunnel-type  boats,  for  no  obstacle  in  the  way,  now  that  the 
entering  into  the  public  improvements  $244,400  each;  the  Howard  Shipyard  &  war  is  over,  of  the  building  of  those 
of  the  state.  The  committee  therefore  Dock  Co.,  of  Jeffersonville,  Ind.,  has  roads  which  will  serve  the  greatest 
recommends  the  passage  of  an  act  the  contract  for  three  steel  towboats  economic  needs. 

enabling  the  state  to  acquire  land,  of  the  twin-screw  tunnel  type  for  $137,-  With  the  above  conditions  in  mind, 
mines,  quarries,  mineral  deposits,  etc.,  000  each,  and  the  Muman  Shipbuilding  the  secretary  finds  it  difficult  to  see 
necessary  for  raw  material,  and  to  Corporation,  of  Mobile,  Ala.,  will  build  what  need  there  is  for  additional  ma- 
lease  them,  to  sell  and  dispose  of  the  20  wooden  barges  for  $5985  each,  chinery,  such  as  would  be  required  by 
products,  to  enter  into  contracts  with  Delivery  of  the  steel  boats  is  to  be  a  Federal  highway  commission,  or,  as 
producers  for  the  supply  to  the  state  commenced  next  August.  suggested  in  a  bill  introduced  in  the 
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Employment  Bureaus 

Engineering  Societies'  Employ¬ 
ment  Bureau,  29  W.  39th  St., 
New  York  City. 

American  Association  of  Engi¬ 
neers,  29  S.  La  Salle  St.,  Chicago. 
Service  to  members  only,  but  Army 
or  Navy  Engineers  in  uniform  who 
are  eligible  to  certified  member¬ 
ship  may  join  without  payment  of 
entrance  fees  or  dues  while  in 
uniform  and  for  six  months  after 
discharge. 

Engineers’  Service  Bureau,  57 
Post  St.,  San  Francisco.  Only 
applications  by  mail  or  wire  will 
be  considered. 

Professional  and  Special  Section, 
United  States  Employment  Service, 
469  Fifth  Ave.,  New  York  City. 

Reemployment  Committee  of 
New  York  City  for  Soldiers, 
Sailors  and  Marines,  233  Broad¬ 
way,  New  York  City. 
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last  Conjrreaa  [the  Towndend  bill,  de- 
«rrilH*d  in  Knginerring  Sewa-Record  of 
FVb.  7,  1919,  p.  446],  which  would  com¬ 
mit  or  limit  the  Federal  Government 
to  the  construction  of  two  Federally 
owned  and  maintaine<l  trunk  lines  in 
each  state. 

After  calling;  attention  to  the  fact 
that  there  is  now  in  the  Federal  treas¬ 
ury  about  $.'100,000,000  available  for 
roadbuildinK,  Swretary  Houston  sujr- 
pi'sted  that  it  is  unlikely  that  ('onjrress 
will  appropriate  additional  funds  for 
this  purpose,  under  present  financial 
conditions.  He  also  pointed  out 
the  «lifficulty  in  diverting  the  money 
pledRvd,  from  the  present  appropria¬ 
tions,  from  the  projects  for  which  it 
has  been  laid  aside,  as  would  l)e  neces¬ 
sary  to  put  the  commission  plan  into 
effect  without  further  appropriations. 

Another  problem  would  be  the  neces¬ 
sity  of  chanirin^r  all  the  state  highway 
laws,  some  of  which  were  passed  with 
•lifficult  to  meet  the  new  plan.  It  is 
doubtful  that  the  states  would  bt?  will- 
injr  to  chanpe  from  the  present  plan 
of  developinjr  the  roads  servinjr  the 
jfreatest  1*00000110  need  to  a  plan  for 
buildinK  two  main  trunk  lines  in  each 
state. 


Conference  on  Federal  Road  Laws 
Held  in  Washinffton 

Federal  highway  legislation  was  dis¬ 
cussed  at  a  conference  in  Washinprton 
on  May  20  called  by  Senator  Townsend, 
author  of  the  Townsend  highway  bill, 
for  officials  of  various  states  and  mem¬ 
bers  of  the  Highway  Industries  Asso¬ 
ciation.  The  nu*eting  was  attended  by 
representatives  from  all  parts  of  the 
country  and  it  is  reported  that  senti¬ 
ment  was  very  strong  for  a  compre¬ 
hensive  national  highway  policy  along 
the  lines  suggesU‘d  in  the  Townsend 
bill.  [See  Engineering  News-Record  of 
Feb.  27,  1919,  p.  446.] 

Among  those  present  were  A.  R. 
Hirst,  state  highway  engineer  of  Wis¬ 
consin  and  president  of  the  American 
Association  of  State  Highway  Officials; 
G.  P.  Coleman,  state  highway  commis¬ 
sioner  of  Virginia  and  chairman  of  the 
executive  committee  of  the  organiza¬ 
tion;  Paul  D.  Sargent,  chief  engineer 
of  the  Maine  State  Highway  Commis¬ 
sion;  Col.  W.  D.  Uhler,  chief  engineer 
of  the  Pennsylvania  State  Highway 
Department;  M.  L.  Cunningham,  state 
highway  engineer  of  Oklahoma;  W.  S. 
Keller,  state  highway  engineer  of  Ala¬ 
bama;  Ira  R.  Browning,  state  road 
engineer  of  Utah;  S.  M.  Williams, 
president,  and  H.  G.  Shirley,  secretary, 
of  the  Highways  Industries  Association. 


State  Buys  Two  Toll  Bridges 
State  purchase  of  the  Greenbush 
bridge  at  Albany  and  the  Congress  St. 
bridge  at  Troy  is  provided  for  by  two 
bills  of  the  legislature  recently  signed 
by  Governor  Smith  of  New  York.  Sums 
amounting  to  $1,700,000  are  made  avail¬ 
able  for  the  purpo.se.  Tolls  collection 
on  the  bridges  will  be  abolished. 


Sixth  ('anadian  Good  Roads 
Congress  and  Exhibit 
GmMi  .\1  tendance  Reported — Resolutions 

Favoring  Federal  Aid  and  I-ower 
Freight  Rates  Passed 

The  Sixth  Canadian  Good  Roads  Con¬ 
gress  and  Exhibition,  held  at  the  Parlia¬ 
ment  Buildings,  Quebt*c  City,  May  20- 
22,  is  reported  to  have  l)een  the  most 
successful  in  the  annals  of  the  Canaciiun 
Good  Roads  Association.  It  started 
with  a  motor  ride  over  180  miles  of 
improved  road  from  Montreal  to  Que¬ 
bec.  More  than  200  delegates  were 
present,  and  the  meetings  were  well 
uttende<l. 

Keen  interest  was  shown  in  l)oth  the 
practical  and  theoretical  addresses  and 
papers.  The  program  included  ad¬ 
dresses  on  many  typt's  of  pavement, 
their  construction  nn<l  maintenance,  and 
on  road  machinery.  The  only  criticism 
made  of  the  program  was  that  it  was 
rather  overbalanced,  the  length  of  the 
papers  curtailing  too  much  the  time  for 
discussion.  The  most  interesting  ex¬ 
hibit  was  that  made  by  the  Ontario 
Highway  Department,  showing  models 
of  roads  from  Roman  times  down  to 
the  present 

The  general  tenor  of  the  congress 
is  indicated  by  the  resolutions  passed 
at  the  business  meeting:  The  first  peti¬ 
tions  the  Government,  the  Board  of 
Railway  Commissioners  and  the  rail¬ 
ways  of  Canada  for  a  decrea.se  of  10c. 
per  ton  on  roadbuilding  materials  im¬ 
mediately,  with  an  investigation  to  de¬ 
termine  the  possibility  of  a  further 
reduction  to  a  pre-war  basis. 

The  resolution  further  points  out  that 
these  rates  in  Canada  have  always  been 
higher  than  in  the  United  States. 

Another  resolution,  dealing  with  Fed¬ 
eral  aid,  was  next  pas.sed,  as  follows: 

“Whereas,  the  Canadian  Good  Roads 
Association  has  heard  with  the  greatest 
satisfaction  that  the  Dominion  Govern¬ 
ment  is  contemplating  the  introduction 
of  legislation  with  a  view  of  granting 
financial  aid  to  the  provinces  toward 
road  improvements; 

“And  whereas,  this  association  con¬ 
siders  that  such  action  would  be  a  highly 
deserved  appreciation  of  the  efforts  al¬ 
ready  put  forward  by  the  provinces  in 
this  connection  and  a  much  needed  en¬ 
couragement  to  their  desire  to  endow 
the  country  with  a  first-class  system 
of  good  roads; 

“Therefore,  be  it  resolved,  that  the 
Canadian  Good  Roads  Association 
heartily  endorses  the  principle,  and 
strongly  urges  that  it  be  carried  through 
with  the  least  delay  possible.” 

A  general  resolution  was  passed  urg¬ 
ing  the  Dominion  Government  to  pro¬ 
ceed  with  any  projected  bridges  affect¬ 
ing  international  or  interprovincial 
traffic. 

The  following  officers  were  elected; 
Honorary  president,  W.  A.  Campbell, 
Dominion  Commissioner  of  Roads; 
presidenf,  S.  L.  Squire,  honorary  presi¬ 
dent  of  the  Ontario  Good  Roads  Asso¬ 
ciation,  Toronto,  Ont. ;  first  vice  presi¬ 
dent,  A.  F.  MacCallum,  commissioner 


Vol.  82,  N’t,  22 


of  works,  Ottawa,  Ont.;  second  vice 
president.  Dr.  E.  M.  De.sauhncrs 
M.L.A.,  deputy  speaker  of  the  pn.vin! 
cial  legiidature,  St.  Lambert,  P  Q  - 
secretary-treasurer,  George  A.  Me. 
Namee,  of  Montreal. 


New  York  Governor  Signs  Rills 
AfTecting  Road  Contracts 

Two  bills  affecting  roed  contra.iors 
have  been  signed  by  Governor  Smith  of 
New  York.  One  <leals  with  the  can¬ 
cellation  of  highway  contract, s  made 
before  the  war,  while  the  other  pertains 
to  the  amounts  of  certified  checks  to  be 
deposited  with  bitls,  and  provides  con¬ 
ditions  whereby  bonds  for  the  comple¬ 
tion  of  contracts  may  l»e  omitted. 

The  first  bill  authorizes  the  termina¬ 
tion  of  highway  contracts  entered  into 
prior  to  Apr.  6,  1917,  confers  jurisdic¬ 
tion  upon  the  Court  of  Claims  to  hear 
claims,  determine  the  extra  cost  of  work 
<lue  to  war  conditions,  and  make  awards 
for  increased  cost  incurred. 

The  second  law  provides  that  all  bids 
cn  highway  contracts  shall  he  accom¬ 
panied  by  a  draft  or  certified  check  for 
3%  of  the  amount  of  the  gross  bid.  Thi: 
check  will  la?  returned  when  the  con 
tract  is  executed  and  Iwnds  are  provided. 
The  commissioner  may,  on  reejuest  of 
the  contractor,  dispense  with  the  givinjr 
of  his  t>ond,  in  which  case  20'''r  of  the 
contract  price  will  be  retained  until  the 
work  is  complett'd. 


Septic  Tank  Patent  Claims  May 
Be  Settled  for  Nominal  Sum 

Settlement  of  any  and  all  claims  of 
the  Cameron  Septic  Tank  Co.,  Chicago, 
for  alleged  infringements  of  the  patents 
held  by  the  company  is  provided  for  in 
a  contract  made  between  the  company 
and  the  National  Septic  Process  Pro¬ 
tective  League,  Frank  G,  Pierce,  secre¬ 
tary,  Marshalltown,  Iowa.  The  company 
agrees,  for  the  sum  of  $5000,  pai<i  by 
Sept.  1,  1919,  to  release  from  all  claims 
all  who  may  be  members  of  the  league 
on  the  date  named.  The  agreement 
also  provides  for  dismissal  of  the  suit 
brought  by  the  company  against  Shelby- 
ville,  Ky.,  without  cost  to  either  party. 
The  league,  through  its  executive  com¬ 
mittee,  has  adopted  a  schedule  of  pay¬ 
ments  to  be  made  by  present  members 
of  the  league  or  any  who  may  join  be¬ 
tween  now  and  Sept.  1,  1919,  in  order 
to  obtain  releases  under  the  contract. 

Detailed  information  may  be  obtained 
by  addressing  Mr.  Pierce.  The  attorney 
for  the  league  has  advised  that,  al¬ 
though  he  is  confident  of  winning  the 
Shelbyville  suit  through  a  decision,  and 
that  the  American  patent  expired  with 
the  British  patent  on  Nov.  8,  1909,  yet 
that  since  the  cost  of  the  settlement  will 
be  so  much  less  than  the  cost  of  the 
litigation,  it  is  advisable  to  accept  the 
terms  of  the  agreement.  The  league 
needs  about  $10,000  to  meet  the  $5000 
payment  and  all  expenses.  Any  u-ser 
of  a  septic  tank  is  eligible  to  meml)er- 
ship  in  the  league  and  to  release  from 
royalty  claims. 


John  Fritz  Medal  Conferred  on 
(leneral  (ioethals 

The  formal  ceremony  of  conferrin>r 
the  John  Fritz  Medal  on  Maj.  (len. 
Georjte  W.  Goethals  for  his  achieve¬ 
ments  in  buildinK  the  Panama  Canal 
was  observed  in  the  auditorium  of  the 
Kn>rineerinjr  Societies’  Building;,  New 
York  City,  on  the  eveninjr  of  May  22. 
Charles  F.  Rand  presided,  and  ad¬ 
dresses  were  made  by  William  L. 
Saunders  and  the  Hon.  Henry  L. 
Stimson.  The  latter  was  Secretary  of 
War  (lurint;  the  period  when  construc¬ 
tion  work  on  the  canal  was  most  active, 
and  he  descrilnxl  his  observation  at  that 
time  of  the  methods  by  which  General 
Goethals  maintained  the  enprit  de  cor/tn 
and  the  discipline  amont;  the  army  of 
workers  on  the  canal. 

The  formal  pre.sentation  of  the  medal 
was  made  by  Ambrose  Swa.sey.  In  ac¬ 
cepting  the  medal.  General  Goethals 
emphasized  the  credit  due  many  others 
whose  work  contributed  to  the  success 
of  the  enterprise,  mentionint?  especially 
President  Roosevelt  as  the  one  above 
all  others  who  made  the  canal  possible. 
Mr.  Roosevelt’s  keen  judgment  in  re- 
jectinjr  the  majority  report  of  the  In¬ 
ternational  Commission,  which  he  had 
himself  appointed,  and  adoptinf;  instead 
the  minority  report  which  favored  the 
lock  canal,  saved  the  enterprise  from 
disaster  at  a  crucial  time,  he  said. 

Major  General  Goethals  is  the  fif¬ 
teenth  enKineer  to  receive  the  John 
Fritz  Medal,  and  the  third  to  receive 
it  on  account  of  work  in  the  civil  en- 
Kineerint?  field.  The  two  other  civil 
engineers  who  have  been  thus  honored 
are  J.  Waldo  Smith  and  the  late  Alfred 
Noble. 


in  keeping  the  tunnel  atmosphere  in 
good  condition. 

The  tunnel  will  be  6500  ft.  long,  and 
will  have  a  single  opening  44  ft.  wide. 
Its  grade  will  l»e  2%.  It  will  serve 
pedestrian  as  well  as  street-car  and 


Third  American  Concrete  Ship 
Launched 

On  May  22  the  third  American  con¬ 
crete  ship,  and  the  second  to  be  built 
by  the  United  States  Government,  was 
launched  at  the  yard  of  the  F«)Ugner 
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liecord  of  Dec.  12,  1918,  p.  1058.  It  is  Colorado  Engineers  Form 
a  .s.--, 00-ton  ves.sel,  281  ft.  9  in.  long,  of  Engineering  Council 

4t)  ft.  beam,  and  26i  ft.  molded  depth. 

It  was  designed  by  the  Fougner  com-  At  a  meeting  in  Denver,  May  16, 
pany  and  the  construction  was  super-  representatives  of  eight  organizations 
intended  by  the  concrete  ship  section  of  the  state  met  and  formally  launched 
of  the  Emergency  Fleet  Corporation,  the  Colorado  Engineering  Council  in 
The  vessel  was  stern-launched  from  the  order,  according  to  its  constitution,  “to 
concrete  ways  and  slid  off  into  the  coordinate  the  work  of  various  tech- 
water  easily  and  successfully.  Four  "'oali  scientific,  and  engineering  organi- 
(iays  after  launching  it  was  reported  zations,  promote  the  welfare  and  pro¬ 
to  be  bone-dry  inside,  there  not  being  fessional  standing  of  their  members  and 
any  evidence  whatever  of  leaks  or  foster  a  more  general  recognition  of 
porous  percolation.  It  has  been  ready  fhc  engineer  in  civil  matters.”  Among 
for  launching  for  some  months,  but  it  tl'®  associations  represented  were  the 
has  not  been  possible  to  put  it  into  the  Colorado  Scientific  Society,  the  Tcknik, 
water  on  account  of  lack  of  depth  of  the  Colorado  Society  of  Engineers  and 
the  offshore  basin.  the  local  as.sociations  of  the  four  na- 

—————  tional  engineering  societies.  The  fol- 

Choose  Site  for  Pittsburgh  lowing  officers  were  elected:  Arthur 
South  Hills  Tunnel  Ridgway  president;  E  G  Car^nter, 

....  L  j  «»  oo  u  Vice-president,  and  Robert  J.  Grant, 

A  decision  reached  May  23  by  .^^etary  and  treasurer.  Meetings  of 
the  Allegheny  County  commissioners,  ^  ^nce 

jointly  with  the  county  planning  com-  month 
mittee,  fixes  the  location  of  the  South  ________ 

Hills  tunnel  Pittsburgh,  soon  to  be  Committee  to  Report  on  Site  of 
built.  A  high-level  route  has  been  se-  ..  .  «  •. 

lected,  in  contrast  with  the  low-level  Newark  Bay  Bridge 

locations  of  some  earlier  projects  utiliz-  A  joint  committee  of  the  county  en- 
ing  the  Smithfield  St.  bridge  as  an  ap-  gineers  of  Essex  and  Hudson  Counties 

proach.  The  new  project  provides  for  and  the  bridge  engineer  of  the  New 

a  tunnel  extending  from  the  Bell  House  Jersey  State  Highway  Commission  has 

on  West  Liberty  Ave.  to  the  Knox  begun  the  study  of  the  best  site  and 

School  on  Brownsville  Ave.,  and  for  a  design  for  a  bridge  crossing  Newark 

bridge  over  the  Monongahela  River  to  Bay  to  connect  Jersey  City  and  Newark. 

Sixth  and  Forbes  Sts.  The  name  “Lib-  The  bridge  would  be  about  two  miles 

erty  Tunnel”  has  been  adopted  for  the  long.  An  appropriation  of  $15,000  pro¬ 
entire  improvement.  vided  by  the  counties  and  the  State 

E.  K.  Morse,  consulting  engineer  to  Highway  Commission  is  available  for 

the  county,  and  W.  M.  Donley,  engineer  the  study.  F.  A.  Reimer  of  Essex,  C.  J. 

for  the  planning  commission,  directed  Wasser  of  Hudson,  C.  A.  Mead  of  the 

the  studies  which  resulted  in  the  deci-  State  Highway  Commission,  and  H.  W. 

sion  that  this  location  will  give  best  Hodge,  consulting  engineer,  constitute  For  United  States  civil  service  ex- 
service  to  both  the  city  and  the  South  the  committee.  Surveys  are  to  be  aminations,  listed  on  the  following  page, 

Hills  district.  On  the  question  of  ven-  started  at  once,  and  meetings  will  be  apply  to  United  States  Civil  Service 

tilation,  Maj.  Gen.  George  W.  Goethals,  arranged  to  determine  the  wishes  and  Commission,  Washington,  D.  C.,  or  to 

who  was  called  in  consultation,  advised  needs  of  the  public  in  respect  to  the  any  local  office  of  the  commission,  for 

that  no  difficulty  would  be  encountered  location  of  the  bridge.  form  1S12. 
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Chief  of  road  survey  party,  $1800  to 
$2100  per  year,  transitman  for  road 
surveys,  $1200  to  $1800  per  year,  high¬ 
way  draftsman,  $1200  to  $1800  per  year. 
Bureau  of  Public  Roads  and  Rural  En- 
.'rineerinpT,  May  29.  File  applications 
before  May  29. 

Senior  engineer  and  senior  archi¬ 
tect,  Interstate  Commerce  Commission, 
$1800-$2700  per  year,  June  10.  File 
application  before  June  10 

Assistant  designing  engineer.  Naval 
Ordnance  Plant,  South  Charleston,  W. 
Va.,  $9.20  per  diem.  July  8.  File  ap¬ 
plications  ^fore  July  8. 

Valuation  engineer,  $3600-$4800  per 
year,  and  assistant  valuation  engineer, 
$2500-$3600  per  year;  technical  staff, 
income-tax  unit.  Bureau  of  Internal 
Revenue,  Treasury  Department.  No 
date  speciiird. 

Master  computer,  $2400  to  $1800  per 
year,  computer  (Grade  I)  $1800  to 
$1400  and  computer  (Grade  II)  $1400 
to  $900,  Ordnance  Department.  Appli¬ 
cations  will  be  received  until  further 
notice. 


Engineering 

Societies 


Calendar 


Annual  Meetings 


.\.MKUICA.V  WATKU- WORKS  ASSO¬ 
CIATION;  47  State  St.,  Troy.  N. 
Y.  ;  June  9-13,  Buffalo,  N.  Y. 

AMKRICAN  SOCIETY  OF  MECHAN¬ 
ICAL  ENGI.NEERS.  29  W.  39tli 
St..  New  York;  June  16-19,  De¬ 
troit. 

AMERICAN  SOCIETY  OP  CIVIL  E.X- 
OINEERS;  29  W.  39lh  St.,  New 
York ;  June  17-20,  St.  Paul-Mln- 
nea|>oIis. 

AMERICAN  SOCIETY  FOR  TESTING 
MATERIALS;  University  of  Penn¬ 
sylvania.  Philadelphia;  June  24- 
27,  Atlantic  City,  N.  J. 

.\  .M  ERICA  N  CONCRETE  l.NSTITUTE  ; 
6  B>-:to<>ii  St..  Boston  ;  June  27-28, 
Atlantic  City,  N.  J. 


The  American  Society  of  Marine 
Draftsmen  will  hold  its  eighth  annual 
meeting  at  the  Hotel  Brunswick,  Bos¬ 
ton,  June  20-21.  The  officers  of  the  so¬ 
ciety  arc:  President,  Alfred  H.  Haag, 
chief  naval  architect.  United  States 
Shipping  Board;  vice-president,  W.  A. 
I.eavitt,  Jr.,  New  York  Shipbuilding 
Corporation;  secretary,  B.  G.  Barnes, 
Lake  Torpedo  Boat  (^o.;  treasurer,  J. 
Binford  Sadler,  industrial  department. 
United  States  Navy  Yard,  Norfolk. 

The  Montreal  Branch  of  the  En¬ 
gineering  Institute  of  Canada  will  ten¬ 
der  a  banquet  to  Brig.  Gen.  Charles 
Hamilton  Mitchell,  C.B.,  C.M.G.,  D.S.O., 
in  the  first  part  of  June.  General 
Mitchell  is  returning  to  Canada  to 
reenter  civil  life  after  nearly  five  years 
in  overseas  service  He  has  been  deco¬ 
rated  by  the  Governments  of  France, 
Belgium  and  Italy,  as  well  as  by  Great 
Britain. 


The  Society  of  Terminal  Engineers 
held  its  annual  meeting  in  New  York 
City  May  20.  Francis  Lee  Stuart, 
chairman  of  the  engineering  committee. 
United  States  Railroad  Administration, 
previously  chief  engineer  of  the  Erie 
and  Baltimore  &  Ohio  R.Rs.,  was  elected 
president.  Other  officers  elected  for 
the  coming  year  are:  Vice-presidents, 
John  Meigs,  E.  H.  Lee,  Calvin  Tomkins, 
Charles  Whiting  Baker  and  Maurice  W. 
Williams;  treasurer,  W.  Joshua  Barney; 
secretary,  J.  H.  Leonard. 

The  Engineers’  Club  of  Philadelphia 
elected  the  following  officers  at  the  an¬ 
nual  meeting  May  20:  President,  Jos¬ 
eph  A.  Steinmetz;  vice-president,  Paul 
Spencer;  secretary  and  treasurer,  Lewis 
H.  Kenney.  The  club’s  last  weekly 
luncheon  of  the  season  will  take  place 
June  3  and  will  be  addressed  by  Dr. 
Samuel  C.  Sadler,  on  “American  Pot¬ 
ash  and  Its  Sources.’’ 

The  St.  Louis  Chapter  of  the 
American  Association  of  Engineers  has 
been  elected  a  member  of  the  Asso¬ 
ciated  Engineering  Societies  of  St. 
Lcuis,  which  body  has  unanimously  ap¬ 
proved  the  schedule  of  wages  for  city 
employees  adopted  by  the  St.  Louis 
Chapter  and  its  municipal  section. 

The  N«^  York  Chapter  of  the  Amer¬ 
ican  Association  of  Engineers  has 
elected  the  following  officers:  Presi¬ 
dent,  Alexander  Potter;  vice-presidents, 
J.  C.  Patterson  and  Maurice  Griest; 
treasurer,  Hugh  C.  Jackson,  and  secre¬ 
tary,  E.  B.  Miller,  294  Henry  St., 
Brooklyn,  N.  Y. 

The  Chattanooga  Chapter  of  the 
American  Association  of  Engineers 
held  a  regular  meeting  May  21  at  which 
the  following  temporary  officers  were 
elected:  Chairman,  J.  L.  Earles;  vice 
chairman,  R.  E.  Eigen:  secretary- 
treasurer,  Ray  Dunlap. 

The  Pacific  Coast  Good  Roads  Asso¬ 
ciation  will  hold  its  annual  meeting  in 
San  Francisco  June  25-26.  The  asso¬ 
ciation  is  working  in  cooperation  with 
the  Pacific  Coast  Defense  League,  Inc., 
to  provide  a  system  of  military  high¬ 
ways  on  the  Pacific  Coast. 

The  Oregon  Society  of  Engineers  was 
addressed  May  23  by  Capt.  J.  W.  Mor¬ 
ris,  Engineers,  U.  S.  A.,  former  city 
engineer  of  Portland,  who  spoke  on  his 
experiences  as  an  Army  engineer  with 
combatant  troops. 

The  Cincinnati  Chapter  of  the  Amer¬ 
ican  Association  of  Engineers  was  for¬ 
mally  installed  May  24  and  was  ad¬ 
dressed  by  W.  H.  Finley,  president  of 
the  national  organization. 

The  Albany  Society  of  Ovil  En¬ 
gineers  held  a  meeting  May  27  at  which 
S.  T.  Dodd  spoke  on  the  “Electrification 
of  the  Chicago,  Milwaukee  &  St.  Paul 
Ry.,’’  the  paper  being  illustrated  by 
motion  pictures. 

The  Rochester,  N.  Y.,  Engineering 
Society  made  a  trip  of  inspection  May 
24  to  the  mines  and  plant  of  the  Em¬ 
pire  Gypsum  Co.,  at  Garbutt,  N.  Y. 
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Personal  Notes 


Prop.  Frank  P.  M  c  K  i  b  b  e  n, 
head  of  the  department  of  civil  t*np- 
neering  at  Lehigh  University  since 
1907,  has  accepted  an  appointment, 
effective  on  Sept.  1,  as  professor  of 
civil  engineering  at  Union  College, 
Schenectady,  N.  Y.  Professor  Me- 
Kibben  was  graduated  in  1894  from 
the  Massachusetts  Institute  of  Tech¬ 
nology,  and  until  1907  served  succes¬ 
sively  as  instructor,  assistant  professor 
and  associate  professor  in  the  depart 
ment  of  civil  engineering.  During  this 
time  he  was  engaged  also  in  work  as 
assistant  engineer  for  the  Boston  Ele¬ 
vated  Railway  Co.,  and  the  Massa¬ 
chusetts  Railroad  Commission.  In  1907 
he  was  appointed  professor  of  civil 
engineering  at  Lehigh  University,  suc¬ 
ceeding  Dr.  Mansfield  Merriman.  In 
1918  he  inaugurated  a  course  in  ship¬ 
building. 

Maj.  Eugene  W.  Stern,  En¬ 
gineers,  U.  S.  A.,  who  recently  returned 
to  this  country  and  received  his  dis¬ 
charge  from  the  service,  has  opened  an 
office  for  the  practice  of  engineering  at 
66  W.  45th  St.,  New  York  City.  Mr. 
Stern  resigned  as  chief  engineer  of 
highways,  Borough  of  Manhattan,  New 
York  City,  to  enter  the  Army. 

Maj.  Clarence  Goldsmith, 
Construction  Division,  U.  S.  A.,  who 
recently  received  his  discharge  from 
the  service,  has  resumed  his  work  as 
engineer  for  the  Committee  on  Fire 
Prevention  and  Engineering  Standards, 
National  Board  of  Fire  Underwriters, 
with  office  at  76  William  St.,  New  York 
City. 

Capt.  Paul  Hansen,  Sanitary 
Corps,  U.  S.  A.,  has  returned  to  this 
country  and  has  received  his  discharge 
from  the  service.  He  has  resumed  his 
position  as  chief  sanitary  engineer, 
Illinois  State  Department  of  Public 
Health,  with  headquarters  at  Spring- 
field. 

Lieut.  C.  C.  Sadler,  U,  S.  A., 
who  was  assistant  to  the  utilities  officer 
at  Camp  Jackson,  Michigan,  has  re¬ 
ceived  his  discharge  from  the  service 
and  has  resumed  his  position  as  field 
engineer,  coke  plant,  American  Steel  & 
Wire  Co.,  Cleveland. 

J.  M.  Dugan  and  R.  E.  Chrisman, 
formerly  with  the  Sound  Construction 
&  Engineering  Co.,  Seattle,  recently 
returned  to  Seattle  from  California  and 
have  become  associated  in  partnership 
to  engage  in  engineering  and  construc¬ 
tion  work,  with  offices  at  312  Boston 
Block,  Seattle. 

R.  J.  Windrow,  of  Waco,  Texas, 
has  been  elected  state  highway  engineer 
of  Texas  by  the  State  Highway  Com¬ 
mission,  succeeding  George  A.  Bi'REN, 
who  has  retired  to  private  practice.  Mr. 
Windrow  is  a  graduate  in  civil  engineer¬ 
ing  from  the  Agricultural  College  of 
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Texas,  and  has  had  extensive  experience 
in  roadbuilding  in  McLennan  County, 
Texas.  He  recently  resigned  as  city 
engineer  of  Waco  to  engage  in  con¬ 
tracting. 

Henry  Oakes,  Engin^rs,  U.  S. 
A.,  who  recently  received  his  discharge 
from  the  service,  has  been  appointed 
city  engineer  of  Muskegon  Heights, 
Mich.,  in  place  of  Victor  Burton  of 
Lansing,  to  whom  the  office  was  offered 
but  who  was  unable  to  accept  the  ap¬ 
pointment,  made  several  weeks  ago. 

Capt.  Henry  E.  Robertson, 
344th  Machine  Gun  Battalion,  U.  S.  A., 
has  received  his  discharge  from  the 
service  and  has  resumed  his  work  with 
the  El  Paso  Bridge  &  Iron  Co.,  El  Paso, 
Texas. 

Maj.  Robert  I.  Randolph, 
535th  Engineers,  U.  S.  A.,  has  received 
his  discharge  from  the  service  and  has 
resumed  his  work  as  a  member  of  the 
firm  of  Isham  Randolph  &  Co.,  consult¬ 
ing  engineers,  Chicago. 

L.  A.  Weatherwax,  Hendrick¬ 
son  Construction  Co.,  Seattle,  and  for¬ 
mer  secretary  of  the  Seattle  Master 
Builders’  Association,  has  become  asso¬ 
ciated  with  Stone  &  Webster  on  hydro¬ 
electric  work  at  Fresno,  Calif. 

Col.  H.  M.  Waite,  Engineers, 
U.  S.  A.,  has  received  his  discharge 
from  the  service  and  has  become  asso¬ 
ciated  with  the  Lord  Construction  Co., 
New  York  City,,  as  vice-president  and 
chief  engineer. 

C.  A.  Dunn,  division  engineer. 
State  Highway  Department  of  Oregon, 
with  headquarters  in  Salem,  has  re¬ 
signed  to  become  general  superintend¬ 
ent  for  Oscar  Huber,  contractor,  Port¬ 
land. 

H.  C.  H  E  D  D I  N  G  E  R,  who  for  some 
time  has  been  associated  with  the 
Aberthaw  Construction  Co.,  Boston,  has 
been  placed  in  charge  of  the  new  per¬ 
manent  office  of  that  company  in  Buf¬ 
falo,  at  9  IB  Ellicott  Square. 

Dalton  Moomaw,  formerly 
road  engineer  of  Cuyahoga  County, 
Ohio,  with  headquarters  in  Cleveland, 
has  been  appointed  county  road  engi¬ 
neer  of  St.  Joseph  County,  Indiana, 
with  office  in  South  Bend. 

Harry  Bollinger  has  been 
appointed  city  engineer  of  Columbia 
City,  Ind.,  succeeding  Claude  Ans- 
paugh,  who  has  resigrned  to  devote  his 
entire  time  to  the  duties  of  county 
surveyor. 

Lieut.  Clarence  A.  Living¬ 
ston,  Sigiial  Corps,  U.  S.  A.,  has  re¬ 
ceived  his  discharge  from  the  service 
and  has  become  associated  with  D.  H. 
Burnham  &  Co.,  architects,  Chicag^o. 

George  O.  With,  assistant  man¬ 
ager,  Consolidated  Expfanded  Metal 
Co.,  Chicago,  has  been  appointed  city 
engineer  of  Joliet,  Ill.  He  was  pre¬ 
viously  assistant  city  engineer  of 
Chicago  Heights,  Ill.,  for  two  years. 


During  the  war  he  served  as  chief  car¬ 
penter’s  mate.  Great  Lakes  Naval 
Training  Station,  in  charge  of  sewer 
construction  and  water-supply.  Pre¬ 
vious  to  this  service  he  was  in  the  field 
service  department  of  Engineering 
News-Record. 

Capt.  E.  P.  R  a  n  k  i  n,  J  r.,  110th 
Engineers,  U.  S.  A.,  has  received  his 
discharge  from  the  service  and  has  re¬ 
turned  to  his  work  with  the  El  Paso 
Bridge  &  Iron  Co.,  El  Paso,  Tex. 

Perry  Filkin,  division  engineer. 
New  York  State  Highway  Department, 
has  been  transferred  from  Rochester  to 
Hornell,  succeeding  S.  E.  Fitch,  trans¬ 
ferred  to  Utica. 

Arthur  A.  Smalley,  assistant 
city  engineer  of  Pleasant  Lake,  Ind., 
has  resigned  to  become  assistant  city 
engineer  of  Hamilton,  Ohio. 

Ernest  Bruce,  civil  engineer. 
Charleston,  W.  Va.,  has  been  appointed 
chief  of  the  engineering  department  of 
that  city,  succeeding  Harry  Wiley, 
resigned. 

E.  R.  Kenner  has  been  placed  in 
charge  of  the  new  permanent  office  of 
the  Wellman-Seaver-Morgan  Co.  at 
Atlanta,  which  is  located  at  318  Hurt 
Building. 

0.  E.  Eckert,  formerly  with  the 
engineering  division,  Michigan  State 
Board  of  Health,  has  been  appointed 
city  engrineer  of  Lansing,  Mich. 

William  S.  Murray,  consult¬ 
ing  engineer.  New  Haven,  Conn.,  has 
removed  to  165  Broadway,  New  York 
City. 

Walter  Bowman  has  been  ap¬ 
pointed  city  engineer  of  Harvard,  Ill. 

Stephen  Palmer,  of  Clarks¬ 
burg,  W.  Va.,  has  been  appointed 
county  road  engineer  of  Wetzel  County, 
West  Virginia. 

Blaine  H.  Miller  has  resigned 
as  building  commissioner  of  Indian¬ 
apolis,  Ind.,  to  devote  his  entire  time 
to  private  business. 

H  A  R  R  Y  B.  C  0  o  K,  of  Atlantic  City, 
has  been  appointed  a  member  of  the 
State  Board  of  Commerce  and  Naviga¬ 
tion  of  New  Jersey  to  fill  the  vacancy 
created  by  the  resignation  of  Allen  K. 
White. 


Obituary 


Allen  E.  Nichols,  consult¬ 
ing  engineer,  Chicago,  died  in  that  city. 
May  8,  at  the  age  of  31.  He  was  grad¬ 
uated  from  Purdue  University  in  1910, 
and  for  two  years  following  was  en¬ 
gaged  in  railroad  work  with  the  Balti¬ 
more  &  Ohio  R.R.  and  the  Chicago  & 
Western  Indiana  R.R.  He  then  became 
associated  with  Alvord  &  Burdick,  con¬ 
sulting  engineers,  Chicago,  engaged  in 
sanitary  engineering  work.  He  served 
for  two  years  as  assistant  engineer  in 


charge  of  contracts  and  design  of  the 
municipal  reduction  plant  and  incinera¬ 
tor  under  Col.  Henry  A.  Allen,  for  the 
Bureau  of  Waste  Disposal.  During 
the  war  he  was  employed  by  the  du 
Pont  Engineering  Co.  as  assistant  en- 
gini“er  of  construction  on  the  70,000,000- 
gal.  filtration  plant  for  a  powder  plant 
at  Old  Hickory,  Tenn.  He  had  recently 
opened  a  consulting  office  in  Chicago, 
in  connection  with  his  father,  specializ¬ 
ing  in  garbage  and  waste  disposal. 

Capt.  Henry  B.  Sauerman, 
Engineers,  U.  S.  A.,  who  was  one  of 
the  organizers  of  the  first  company  of 
Army  engineers  in  the  State  of  Illinois, 
died  in  Chicago,  May  20,  at  the  age  of 
40.  He  was  a  member  of  the  firm  of 
Sauerman  Bros.,  engineers  and  manu¬ 
facturers  of  construction  equipment, 
Chicago.  He  entered  business  in  the 
employ  of  Fairbanks-Morse  &  Co., 
where  he  remained  for  11  years,  first 
as  chief  draftsman  and  later  as  con¬ 
tracting  engineer.  In  1911  Mr.  Sauer¬ 
man  joined  his  brother,  John  A.  Sauer¬ 
man,  in  organizing  the  firm  of  Sauer¬ 
man  Bros.,  succeeding  the  H.  N.  Elmer 
Co.  When  the  original  Co.  A,  Engi¬ 
neers,  Illinois  National  Guard,  was 
formed  in  1911,  Captain  Sauerman  en¬ 
listed  for  three  years  as  a  private,  but 
was  elected  captain  a  year  later.  In 
1918  he  received  the  Octave  Chanute 
medal  from  the  Western  Society  of 
Engineers  for  his  paper  “Fortification,” 
which  was  prepared  for  a  meeting  of 
the  society  in  1916  and  was  later  pub¬ 
lished  as  a  handbook  for  Army  engi¬ 
neers.  Later  his  booklet,  “Highways 
and  Railways  for  the  Defense  of  Our 
Nation,”  attracted  considerable  atten¬ 
tion. 

William  Trutch  Preston, 
principal  assistant  engineer.  United 
States  Engineer  District,  Seattle,  died 
in  that  city  May  14.  He  was  bom  in 
1869  and  went  to  the  Canadian  North¬ 
west  as  a  civil  engineer  in  1880.  He 
had  charge  of  construction  work  on  the 
Canadian  Pacific  Ry.,  including  that  in 
Frazier  River  canon.  Later,  for  two 
years,  Mr,  Preston  was  engaged  in  con¬ 
struction  work  for  the  Seattle,  Lake 
Shore  &  Eastern  R.R.  Since  1896  he 
had  been  continuously  in  the  service  of 
the  United  States  Government.  He  was 
connected  with  fortification  work  in  the 
Boston  district  for  five  years,  and  with 
river  and  harbor  fortification  work  in 
the  Seattle  district  during  the  re¬ 
mainder  of  his  service.  The  major  por¬ 
tion  of  the  fortification  works  of  the 
coast  defenses  of  Puget  Sound  was  con¬ 
structed  under  Mr.  Preston’s  supervi¬ 
sion.  He  was  also  connected  with  the 
construction  of  the  Lake  Washington 
ship  canal.  During  1918  he  was  in 
charge  of  the  Seattle  district  as  district 
engineer. 

Louis  Arthur  Kinnear,  of 
the  engineering  staff  of  the  Ontario 
Hydro-electric  Commission,  died  at 
Nipigon,  Ont.,  May  12.  He  was  gradu¬ 
ated  from  Queen’s  University,  Kings¬ 
ton,  in  1912,  and  acted  as  engineer  for 
several  municipalities. 
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New  Semi-Trailer  Has  Collapsible 
Auxiliary  Wheels 

A  new  tractor  and  semi-trailer  de- 
siirned  to  facilitate  coupling  and  un- 
coupling,  and  to  allow  for  turning  in  the 
shortest  possible  radius,  is  shown  in  the 


accompanying  illustration.  This  trailer, 
having  four  wheels  when  uncoupled, 
may  be  shifted  around  for  loading 
without  the  use  of  the  tractor.  The 
outfit  shown  is  the  regular  four-ton 
unit,  being  manufactured  by  the  Fulton 
Motor-Truck  Co.,  of  Farmingdale,  N.  Y. 

The  main  features  of  this  transpor¬ 
tation  unit  are  the  method  of  coupling 
and  the  collapsible  wheels  on  the  front 
of  the  trailer  which  rest  on  the  ground 
while  it  is  being  loaded,  and  allow  for 
shifting. 

To  facilitate  coupling,  the  tractor 


has  two  flared  runways  at  the  rear, 
one  on  each  side,  which  pass  under  two 
small  wheels  on  the  bottom  of  the 
trailer  body.  As  the  tractor  backs  up 
to  the  trailer,  these  small  wheels  run 
up  the  inclined  runways,  lifting  the 
front  of  the  trailer  from  the  ground. 

As  the  wheels 
pass  up  the  run¬ 
ways,  they  are 
controlled  by 
guides  on  each 
side,  which  bring 
the  coupling  de¬ 
vice  into  position. 
The  coupling  is 
completed  auto¬ 
matically.  By 
means  of  a  hand 
lever,  the  front 
supporting  wheels 
of  the  trailer  may 
now  be  lifted  and 
clamped  free  of 
the  ground,  as 
shown  in  the  view. 

The  two  small  forward  wheels  which 
guide  the  coupling  device  up  the  run¬ 
ways  rest  and  roll  upon  a  circular 
wheel  similar  to  a  turntable,  thus 
steadying  the  trailer.  When  it  is  de¬ 
sired  to  uncouple  the  trailer,  the  oper¬ 
ation  is  controlled  entirely  from  the 
driver's  seat.  By  pulling  a  lever  he 
releases  the  front  supporting  wheels  of 
the  trailer,  which  are  thrown  into  a 
vertical  position.  At  the  same  time 
the  brakes  on  the  rear  wheels  of  the 
trailer  are  set,  and  the  tractor  can  be 
freed  and  attached  to  another  trailer. 


TKA<'TOU  A.N'U  SKMI-TItAlLKK  MAKI.NO  A  SHOKT  TITU.V 


National  Association  of  Manufac¬ 
turers  Elects  Officers 

At  a  meeting  of  the  board  of  direc¬ 
tors  of  the  National  Association  of 
Manufacturers,  held  in  the  Waldorf- 
Astoria  Hotel,  New  York  City,  follow¬ 
ing  the  24th  annual  convention  of  the 
association,  the  following  officers  were 
elected:  President,  Stephen  C.  Mason; 
treasurer,  Henry  Abbott;  general  man¬ 
ager  and  assistant  treasurer,  J.  Philip 
Bird;  secretary,  George  S.  Boudinot. 


Very  Little  War  Motor  Equip¬ 
ment  to  Be  Sold 

A  comparatively  small  amount  of 
used  passenger  and  commercial  cars, 
not  adapted  to  Governmental  use,  will 
be  sold  at  public  auctions  to  be  held  at 
various  military  posts  and  camps  be¬ 
ginning  June  1,  according  to  C.  W. 
Hare,  director  of  sales.  The  major 
portion  of  all  present  surplus  motor 
equipment  is  now  being  transferred  to 
Governmental  departments.  Over  10,- 
000  motor  trucks,  passenger  cars,  am¬ 
bulances  and  motorcycles  have  already 
been  transferred,  deliveries  having  been 
made  to  the  Postoffice  Department,  the 
Public  Health  Service  and  the  Depart¬ 
ment  of  Agriculture,  the  latter  having 
received  about  5000  trucks  to  date.  As 
fast  as  the  several  states  place  in  oper¬ 
ation  the  consignments  made  through 


the  Department  of  Agriculture,  the  di¬ 
rector  of  sales  will  transfer  additional 
trucks  and  roadbuilding  machinery. 
The  needs  of  the  departments  mentioned 
are  expected  to  absorb  practically  the 
entire  surplus  of  motor  vehicles  ac¬ 
quired  for  military  purposes. 


Business  Notes 


The  Allied  Machinery  Co. 
OF  America  announces  that  it  has 
increased  its  capital  stock  to  $5,000,000. 
This  was  made  necessary  by  the  deci¬ 
sion  of  the  American  International  Cor¬ 
poration  to  group  all  of  its  machinery 
export  selling  subsidiaries  under  one 
head,  completely  absorbing  the  Allied 
Construction  Machinery  Corporation. 
The  Allied  Machinery  Co.  de  France, 
the  Allied  Machinery  Co.  d'ltalia  and 
the  Home  Co.,  Ltd.,  of  Japan,  while  re¬ 
taining  their  corporate  entities,  will 
also  be  directly  connected  with  the 
Allied  Machinery  Co.  of  America, 
rather  than  the  American  International 
Corporation,  as  before.  The  Allied  Ma¬ 
chinery  Co.  of  America  is  at  present 
operating  in  14  countries.  J.  W.  Hook 
will  continue  as  president.  F.  A.  Mon¬ 
roe,  in  charge  of  administrative  affairs, 
S.  T.  Henry,  in  charge  of  sales  and 
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advertising,  and  T.  G.  Nee,  devoting 
his  attention  to  the  affairs  of  the  Horne 
Co.,  Ltd.,  have  been  elected  vice-presi¬ 
dents.  R.  P.  Redier  is  general  sales 
manager  of  the  company,  with  head¬ 
quarters  in  Paris. 


The  Standard  Electkic 
AND  Elevator  Co.,  of  Baltimore, 
has  opened  a  New  York  office  at  280 
Broadway,  in  charge  of  C.  A.  Yarring- 
ton,  formerly  sales  manager  of  the  com¬ 
pany.  M.  H.  Jones,  with  the  Westing- 
house  Electric  Mfg.  Co.  for  16  years 
has  resigned  to  succeed  Mr.  Yarrington 
as  sales  manager  of  the  Standai  1  com¬ 
pany. 


The  Massey  Concrete 
Products  Corporation  an¬ 
nounces  the  opening  on  June  1,  of 
a  Pittsburgh  office  at  1406  Oliver  Bldg., 
with  A.  F.  Humphrey  as  resident 
manager.  It  also  announces  the  ap¬ 
pointment  of  J.  A.  Higgs,  Jr.,  as  resi¬ 
dent  manager  of  the  Southeastern 
district,  with  headquarters  in  the 
Candler  Annex,  Atlanta,  Ga. 


The  Central  Foundry  Co., 
New  York  City,  announces  that  George 
A.  Harder  has  been  elected  president 
and  director  of  the  corporation  and  its 
subsidiaries.  Mr.  Harder  is  also  presi¬ 
dent  of  the  Essex  Foundry  Co.,  Newark, 
N.  J. 


Trade  Pubucations 


The  following  companies  have  issued 
trade  publications: 

The  Jaeger  Machine  Co, 
Columbus,  Ohio;  two  catalogs,  73  x 
103  in.,  32  pages,  and  63  x  10  in.,  16 
pages,  illustrated;  describe  concrete 
mixers  and  the  layout  for  their  use. 

The  Locomotive  Super¬ 
heater  Co.,  30  Church  St.,  New 
York  City;  Bulletin  T-2,  8  x  lOi  in., 
8  pages,  illustrated ;  describes  the  use  of 
“Elesco”  superheater  to  secure  the  ad¬ 
vantages  of  the  use  of  superheated 
steam  in  stationary  boilers. 

The  Buffalo  Forge  Co., 
Buffalo,  N.  Y.;  section  400  of  the  cata¬ 
log,  6  X  7i  in.,  pp.  403-436,  illustrated; 
pertains  to  fans,  blowers  and  ex¬ 
hausters. 

The  Whiting  Foundry  Co, 
Harvey,  Ill.;  folder,  8i  x  11  in.,  4  pages, 
illustrated;  gives  names  of  users  and 
describes  Whiting  bucket  cranes. 

William  H.  Wood,  hydraulic 
engineer.  Media,  Delaware  County, 
Penn.;  catalog,  63  pages,  illustrated; 
embraces  all  kinds  of  hydraulic  ma¬ 
chinery  and  improved  locomotive 
boilers. 


T  H  E  T.  L.  S  M  I  t  h  C  0.,  Milwaukee, 
Wis.;  two  pamphlets,  7J  x  103  in-,  16 
pages  each,  illustrated;  concrete  mixers 
for  paving  work  and  pumps  for  con¬ 
struction  and  industrial  work  are  the 
respective  subjects. 


